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Executive Summary

What is the value of Saginaw Bay coastal marshes? If this question is asked of one
hundred people in the Bay area, there might be 100 different answers. Those with an ecological
perspective would talk about nutrients and productivity, hunters and anglers would talk about
migratory bird and fish habitats, and water resource managers would talk about storm water
storage and water purification. Others with a more pragmatic bent would talk about the value of
good soil and water for agriculture, or the value of waterfront property for urban development.
Some would value Saginaw Bay wetlands for purely aesthetic reasons entirely. Although most
everyone believes that Saginaw Bay coastal marshes have some sort of value, this study tries to
monetarily quantify this value using technically robust economic tools, while explaining the
results in a way that is understandable to the public.

Although many researchers study and write about the various biological and ecological
contributions of Midwest coastal wetlands, attempts to quantify these in dollar figures are few
and far between. This project addresses this gap in information in an effort to help guide efforts
related to coastal marsh conservation.

Overall Findings

Results of this project were obtained primarily through a detailed analysis of a mailed
questionnaire survey and an extensive literature search of other economic assessments of wetland
resources. Overall results tables are presented here, with a more detailed discussion of the

analyses used in following sections.

Primarily relying on analysis of a questionnaire survey, this project has shown that, for
the general public and licensed anglers and hunters, Saginaw Bay coastal marshes have
significant recreational and intrinsic values, summarized in Table E-1. These values represent
the personal value people receive from theirrecreation activities and not the value of their
expenditures made in course of their activities. Such retail expenditures can be much higher.

Table E-1: Recreation and Passive Use Values of Saginaw Bay Coastal Marshes®

Scenario Annual Present Value
Total Per Acre Total Per Acre
A. Value of Saginaw Bay coastal marsh
for active recreational use $15.9 million $239 million”
B. Total value of protecting an additional
1,125 acres, based on willingness to
make a voluntary contribution for
protection of this acreage (includes both
recreational use and other values) $207,000 $183 $4.05 million $3,596
Recreational value of protecting an
additional 1,125 acres $94,000 $83 $1.83 million® $1,627
Passive (non-recreational) values
of protecting an additional
1,125 acres of marsh $113,000° $100 $2.2 million $1,969

* These values only reflect the personal values derived by recreational use of coastal marshes and the values held by people for the
opportunity to use coastal marshes and their ecological services. These do not include the actual values of the various ecological
services themselves, such as water filtration, fish production, and more.

"Calculated with a 3% discount rate.
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As indicated in the summary table, the residents who responded to the questionnaire
believe that Saginaw Bay coastal marshes have an annual recreational use value of $15.9 million
dollars; or a lifetime recreational value of $239 million for all of the residents of the region. (See

Section A of Table E-1).

Those responding to the questionnaire were also asked what they would be willing to
contribute, voluntarily, to the protection of an additional 1,125 acres of coastal marsh, and how
much more their recreational experience would be worth given the availability of this additional
acreage. By evaluating their responses, the research team was also able to estimate the economic
worth of coastal marshes to the public for non-recreational (passive) values. Protection of
additional wetlands was perceived as adding $1,627 per acre to the recreational value of the
marshes, for each recreational user. However, given that the total additional value was $3,596
per acre, the non-recreational or passive values to the public were estimated to be $1,969 per
acre, over the lifetime of the resident. Thus, the “willingness to pay” for additional protection
results show that the public places a total value of $2.2 million on Saginaw Bay wetlands for
values not associated with their direct recreational use. What these passive values are perceived
to be probably differs from person to person, but might include such things as aesthetics, nesting
habitat, or shoreline protection, to name a few examples.

The total value of coastal wetlands based on the “willingness to pay” for voluntary
protection is $3,596 per acre, per person, over the lifetime of a resident from this region. Based
on this willingness of residents to contribute to wetland protection alone, the passive and
recreational values of Saginaw Bay coastal marshes are estimated to be worth $4.05 million. As
these marshes are lost, all of these values are lost too.

The value of wetlands for recreational use is the focus of the questionnaire study, but this
only presents a small proportion of the true value of wetlands to area residents and the globe at
large. It was beyond the scope of this project to address these ecological values individually in
depth, but other researchers have attempted to do so for various wetlands worldwide. Ecologists,
governmental officials, conservationists and many members of the public at large recognize that
the value of wetlands include many factors such as erosion control, storm and flood protection,
climate control, wildlife habitat and spawning grounds, and even aesthetic appeal to those
passive users who enjoy watching the sunset over a marsh. Economists, however, have had a
uniformly difficult time quantifying these values in cold, hard numbers. Despite the difficulties,
however, a number of researchers have tried to assess these values for particular sites. Others
have taken these multiple studies and performed detailed analyses to extract useable summary
numbers. Results of a number of these summary studies are presented in Table E-2.




Table E-2: Estimated values of freshwater wetlands per acre from academic literature

Service Value/unit/yr (base vear) Value/acre/vr (vr. 2005 $)
Flood * $393/acre $594.16
Quality* $417/acre $630.45
Quantity* $127/acre $192.01
Recreational fishing* $357/acre $539.73
Commercial fishing* $778/acre $1,176.23
Bird Hunting* $70/acre $105.83
Bird Watching* $1,212/acre $1,832.37
Habitat* $306/acre $462.63
Species/habitat protection** $249 .44/acre $286.23
Freshwater marsh*** $145/hat $67.36
Food production**** $47/hat+ $25.39
Habitat/refugia**** $439/ha+ $237.07
Recreation**** $491/ha+ $265..15
Total ecosystem services**** $19,580/ha+ $10,573.20
Saginaw Bay commercial $114.36 $172.90

Fishing data *
* Mean values from Woodward and Wui, 2001 (1990 $)
** Mean values from Kazmierczak, 2001a (2000 $)
***Median value for freshwater marshes worldwide from Schuyt & Brander, 2004 (2000 $, per ha)
+*%* A verage value for swamps/floodplains from Costanza et al, 1997 (1994 §, per ha)
~ Mean values for commercial fish catch, 1983-85 from Amacher et al (1989) calculated by Woodward and Wui (2001) in 1990 $ + base values

in hectares converted to values/acre for 2005 dollars

The numbers in the above table were attained using various valuation techniques and
cannot simply be added to find the total value/acre/year for these wetlands. The analyses of
Woodward and Wui (2001), and Schuyt and Brander (2004) for instance, were both “meta-
analyses” from scores of different studies using a variety of different economic measures and
complex statistical techniques to compare them Similarly, the Kazmierczak ( 2001a) report
analyzed many primary data sources that each used a variety of different economic valuation
methods to come up with summary numbers. The study by Costanza et al. (1997) took a global
overview of different biomes, but also used a variety of different types of data sources, and then
held a week long workshop with experts to sort out and summarize the findings. Thus, the
numbers in the above table are different versions, synthesizing sometimes the same data sets, and
breaking these out in different ways. The complexity and multiplicity of these analyses made
them nearly impossible to compare directly, or even to add up in a simple fashion. It is difficult
to say how closely any of these figures relate to the particular situation of Saginaw Bay.

Literature Review

The literature search component of this study is highlighted in Table E-2 and presented in
its entirety in Appendix B. A summarized version is presented in the main body of this report.
Various economic studies of worldwide and Midwest coastal wetlands date back to at least 1978.
A number of economists have grappled with various ways of defining the dollar value of coastal
wetlands in various locations around the world; and, not surprisingly, depending on the location
and the economic tools applied, the results differ widely. Most agree that studies of particular
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locations have the most utility for conservation planning activities. Only a spare handful have
looked closely at Saginaw Bay wetlands, beginning with a pioneering study of the value of fish,
wildlife and recreation of Michigan’s coastal wetlands conducted by a team from Eastern
Michigan University for the Michigan Department of Natural Resources (Jaworski and Raphael,
1978). Unfortunately, now, these data are too old to be reliable. More recent Midwest coastal
studies include a travel cost analysis for three small hunting sites (van Vuuren and Roy, 1993)
and a study of the value for commercial fisheries (Amacher, et al, 1989).

Fortunately, there are a number of studies in the academic literature that attempt to
estimate the value of freshwater wetlands per acre on a national or global scale. Woodward and
Wui (2001) performed a meta-analysis of published U.S. wetlands valuation studies for a number
of services including flood control, water quantity and quality, hunting, fishing, wildlife
watching, amenities, etc. Kazmierczak (2001a) provided similar values per acre for species and
habitat protection services. Schuyt and Brander (2004) and Costanza (1997) estimated wetlands
values for a number of services from global studies.

Questionnaire Analysis

Because of the difficulties of comparing different studies based on different techniques
and from different geographical regions, much of the analysis for this current project came from
the results of questionnaire surveys. These surveys were mailed to a randomly chosen sample
from two groups: 1) licensed anglers and hunters and 2) the general public residing within the
Saginaw Bay watershed, many of whom turned out to be anglers and hunters, themselves. A
detailed discussion of the survey method is presented in the full document to follow.

The survey revealed the fact that 60% of the general public and 73% of the licensed
anglers and hunters reported visiting the Saginaw Bay or coastal marsh area for outdoor
recreation, primarily fishing, but also for other reasons such as boating, beach-going, nature
observation, hunting, and a variety of other activities. The general public took an average of 10
trips per year while anglers and hunters took 11.. Bay County was the most important recreation
destination for both groups. Despite their visits to the area, about two-thirds of the respondents
professed to know little or nothing about the watershed or coastal marshes. Males, members of
conservation/environmental groups, shoreline property owners and those in the license sample
professed to know the most about the watershed and coastal marshes. Those with higher
education also said they knew more about the watershed, but surprisingly not as much about the

coastal marsh.

Attitudes towards conservation of Saginaw Bay coastal marshes were fairly uniform for
both the general public and for the licensed hunter/angler groups, with most agreeing that
recreation and tourism was important, as was agricultural development, and with less than one
third agreeing that urban development was important. Both groups felt that water quality
improvements provided by coastal marshes were important. Specifically, 79% and 76% of the
general population and licensed hunters/anglers felt water quality improvements from coastal
marshes were very important. By adding in those who felt water quality improvements were
‘somewhat important,’ the figures increase to 96% for both groups.
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One subset of the overall survey group varied significantly from the rest with more
positive value given to waterfowl nesting and feeding areas, fish feeding and spawning areas,
erosion control and water quality. These respondents identified themselves as belonging to a
conservation/environmental group, and made up about a third of the survey sample. Although
about 90% of all respondents believed that storm water retention and flood control was, at least,
a somewhat important use of coastal marshes, no factor was found to explain the variation in

responses on this subject.

Economic Analysis

The concept known as economic value measured the net benefit people receive from an
activity, product or service after all expenses are paid. Two variations of the travel cost method
were used to estimate the recreation values of Saginaw Bay coastal marshes. The first variation,
the single-site travel cost method, estimated the factors that influence the number of recreation
trips, such as the costs of travel. The typical recreational trip to coastal marshes in the Saginaw
Bay area cost the participant about $90 in travel costs. When the single-site model was used to
calculate the economic value of trips, on a county-by-county basis, the lowest value of $26 was
found for trips to Bay County and the highest at $51 for trips to Tuscola County. The divergence
in values was due to the fact that Bay County is nearer to population centers and Tuscola County
is more remote. Recreationists from the population centers who travel to Tuscola County spend
more time and money and, therefore, reveal a higher value for those trips.

The second variation, which was the site-selection travel cost method, estimated the
factors that influence the particular recreation site chosen. Using the site-selection model, the
value of a Bay County access site was recorded as $14/trip, compared to only a little more than
$2 for an access site in Tuscola County. The divergence in values was due to the fact that most
of the typical trips occurred in Bay County, due to its close proximity to population centers. As
an interesting finding of the project, survey respondents did not value the size of coastal marshes,
or any potential increase in the size, nearly as much as access to recreational opportunities on the

marsh.

The contingent valuation method was used to estimate the value of coastal marshes with
respondents’ avowed “willingness to pay” a one time donation to a hypothetical “Saginaw Bay
Coastal Marsh Trust Fund”. In a carefully controlled survey, with multiple questionnaire
versions sent to random segments of the study population; 25% of the general public and 27% of
the licensed angler/hunters reported that yes, they would contribute, depending on the amount
requested. A majority of both study populations would donate $25 but only about 20% would
give $150. On average, respondents were willing to make a one-time donation of $72 to protect
1,125 acres of coastal marsh. When asked how much they would be willing to give, without
being offered a set dollar amount, the average maximum donation was $64 for the general public
and $62 for licensed angler/hunters. People who live further from substitute, or alternate,
recreation sites and members of conservation and environment organizations were more willing

to pay something to protect coastal marshes.

When these responses were analyzed, an interesting finding emerged. The willingness to
pay values, when studied in conjunction with the travel cost variables, indicated that the survey-
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takers were willing to pay for concerns other than recreational use of the marsh. Thus, the
respondents were motivated by altruistic concerns, such as bequests to future generations,
interest in aesthetic values and ecological integrity and other factors not connected to their own

direct use of the resource.

All of the information collected during the survey, in addition to data on extent of
wetland acreage per county, the number of households in the study region, and Census Bureau
population statistics, were evaluated using three different economic methods. Each approach
required a specific set of assumptions (defined in the full report); but, those used in the analysis
were conservative. So, with this conservative approach, the actual numbers may well be higher

than reported here.

Two approaches were used to answer the question of the recreation value of Saginaw
Bay marshes. The first method, known as the single site travel cost model, estimated the
recreation value of all day trips to the coastal marsh for all counties at $12 million per year, with
another $3.7 million in value for overnight trips. The most trips—and the most value—accrued
to Bay County, with the other counties that are more distant from population centers providing
less value. The discounted present value, which represents the value as of 2005 for all future
recreation trips to Saginaw Bay coastal marshes, was $239 million.’

Another method used to measure the recreational value of coastal marshes was the sife
selection model. This approach calculated the value held by each recreationist for an increase of
1,000 acres of coastal marsh. By this analysis, each acre of coastal marsh was worth $83 per
year to recreationists and far more for all years during the lifetime of the respondents. An
increase of 1,125 acres of marsh had a present value of $1.83 million, or $1,627 per acre.

Another approach was used, the contingent valuation method. This approach measured
the passive, or non-use, values people hold for coastal marshes. These values include the
opportunity to use the marsh in future, or knowing others have such opportunities. Passive use
values also included value placed on the various ecological and altruistic benefits provided by
coastal marshes. The most conservative approach, used to adjust for the low survey response rate
and the 51% of respondents willing to donate to coastal marsh conservation, yielded an average
value of $710 per acre. The least conservative aggregation rule, though, when 51% of the entire
population was considered, yielded a much higher value of $3,227 per acre. The true aggregate
value was impossible to know for certain, using this or any other economic tool at present. But
the midpoint, $1,969/acre, was our best estimate of the public’s willingness to pay to protect an
acre of coastal marsh.

While this study rigorously developed some estimates of values of Saginaw Bay coastal
marsh, there are several areas that require further study. First, the aggregate values were limited
to the five county area surrounding Saginaw Bay. Residents of the rest of Michigan and
elsewhere might have placed additional value on the functions of these coastal marshes. A
recreation and passive use valuation survey with a larger geographic focus would illuminate
these additional values. Second, our study focused on the recreational and passive use values of
coastal marsh using the travel cost and contingent valuation methods. Substantial values might

" Calculated using a 3% discount rate.
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have accrued to lakeshore and coastal marsh-adjacent property owners. The hedonic price
method, which was used to relate housing and land characteristics to housing prices, could be
used to estimate the value of marsh protection to property owners. In addition, the values of the
various ecological services provided by coastal marshes have only received limited research
attention. A look into the ecological services provided specifically by Saginaw Bay coastal
marshes would provide more definitive information.

Conclusions

Residents of Saginaw Bay have been shown to value the coastal marshes not only for the
recreational values of hunting, fishing, and various passive uses, but also for other difficult-to-
measure intrinsic values. What is not as yet clear is how much the continued loss of wetlands
habitat will cost residents in increased energy bills, storm protection needs, water quality
deterioration and other associated costs that wetlands help mitigate for those living in
surrounding areas. If these wetlands are not protected adequately, millions of more dollars will
be needed to replace the ecological services provided by wetlands. The costs of additional waste
water treatment facilities, erosion and flood control structures, fish hatcheries and other
engineered solutions will be far greater than any money spent in advance to protect the wetlands
that now provide these services naturally.




Map E-1: Wetlands in the Saginaw Bay Watershed, Including Coastal Wetlands
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Introduction

This project quantified the per-acre and per-trip economic values associated with
Saginaw Bay coastal marshes. A scientific literature review was initially conducted to provide
background information and guidance in the design of this project. A questionnaire survey was
then designed, disseminated and thoroughly analyzed using a variety of economic tools. The
purpose of this report is to elucidate the values and importance placed on coastal marshes to help
guide efforts related to coastal marsh conservation. The following organizations cooperated in

making this project happen:

*  Ducks Unlimited, Inc., Great Lakes/Atlantic Regional Office,

» the National Fish and Wildlife Foundation

» the U.S. Environmental Protection Agency, Great Lakes National Program Office, Great
Lakes Grants Program, and the

» Michigan Department of Environmental Quality

Each section within the main body of the report is also preceded with a summary in layman’s
terms that may help the non-economist to interpret the study. In addition, key terms related to
this project, including a number of economic terms that might be unfamiliar to the general

reader, are defined in Appendix C.

The overall layout of the report has a number of components. First, the study methodology is
described, including the details of the survey technique. Next, the demographics of the survey
respondents, the survey results, and the analysis of a number of independent variables in the
survey are reported and discussed. This is followed by a section that presents an in-depth
analysis and discussion of the results using a number of economic models for comparison. The
next section analyzes and demonstrates the aggregate values of Saginaw Bay wetlands acreage.
The concluding section presents summary numbers that we hope will be easily utilized by those

who will be referencing this paper.

Copies of the survey instruments used to produce this project’s raw data are presented in
Appendix A, the technical paper review that preceded the survey study is presented in Appendix
B and definitions of technical economic terms used in this report are presented in Appendix C.




Literature Review Summary

Introduction

Very little has been published about the economic value of the Great Lake’s coastal
marshes and less still on the value of Saginaw Bay marshes in particular. Despite this paucity of
specific studies, relevant data on wetlands values in general and the process of valuing wetland
resources are available from a number of published journal articles and various Internet sources.
The full literature review summarizing all of these studies is presented in Appendix B.

A pioneering study of the value of fish, wildlife and recreation of Michigan’s coastal
wetlands was conducted by a team from Eastern Michigan University for the Michi gan
Department of Natural Resources (Jaworski and Raphael, 1978). Jaworski and Raphael
calculated their results primarily using 1977 dollar values based on wetlands acreages calculated
in 1972. Unfortunately, values people held for resources 30 years ago are not necessarily
comparable to today's values, even after adjusting for inflation, as people's values shift over time.
With this disclaimer in mind, the Yr. 1977 data, converted to Yr. 2005 dollars, is summarized

below:

Table 1: Average economic value of Michigan wetlands (Jaworski and Raphael, 1978)
in Yr. 1977 dollars and converted to Yr. 2005 dollars (See note*)

Value per acre/yr Yr. 1977 dollars Yr. 2005 dollars
Overall value $489.69 $1,578.16
Sportfishing $286 $921.71
Nonconsumptive recreation $138.24 $445.52
Waterfowl hunting $31.23 $100.65
Trapping of furbearers $30.44 $98.10
Commercial fishing $3.78 $12.18

* Note: Values people held for resources 30 years ago are not necessarily comparable to
today's values, even after adjusting for inflation, as people's values shift over time. Please

be cautious when using old data.

A handful of more recent studies also addressed the value of various Midwest coastal
marsh related resources. Van Vuuren and Roy (1993) included a travel cost analysis for three
small hunting sites and these values, converted to 2005 dollars, ranged from a low of
$153.44/acre/yr for an undiked site, to a high of $240.57/acre/yr for a diked site. Amacher et al
(1989) studied the value of coastal marsh-related commercial fisheries and found a marginal
catch of 169.42 pounds per acre per month, for a calculated mean value in 2005 dollars of
$172.90. In addition to these studies a couple of recent studies (Lupi et al, 2002 and Hoehn et al,
2003) looked at Michigan respondents’ valuation of coastal wetlands and their willingness to
accept different forms of mitigation, but provided no economic figures.
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Outside of the Midwest coastal marsh studies described above, scores of studies have
been done trying to assess the economic value of various wetlands worldwide using a myriad of
different valuation techniques and addressing many different wetlands components for wetlands
with highly varied characteristics. Not surprisingly, the numbers reported in these studies vary
widely and are difficult to compare in any meaningful way. Fortunately, despite the inherent
difficulties, in recent years a number of economists and ecologists have attempted to summarize
the existing wetlands valuation literature and begun to search for commonalities and other
attributes that can be more widely applied (Costanza et al, 1997; Heimlich et al, 1998;
Woodward and Wui, 1997; Kazmierczak, 2001a; Kazmierczak, 2001b; Schuyt and Brander,
2004). As with the original documents, however, these studies all have taken different
approaches to summarizing existing data, and have put different slants on their findings.
Relevant general findings from these studies are summarized in Table 2 and converted to 2005

dollars for comparison.

Table 2: Estimated values of freshwater wetlands per acre from academic literature

Service Value/unit/yr (base vear)  Value/acre/yr (vr. 2005 $)
Flood * $393/acre §594.16
Quality* $417/acre $630.45
Quantity* $127/acre $192.01
Recreational fishing* $357/acre $539.73
Commercial fishing* $778/acre $1,176.23
Bird Hunting* $70/acre $105.83
Bird Watching* $1,212/acre $1,832.37
Habitat* $306/acre $462.63
Species/habitat protection** $249.44/acre/yr $286.23
Freshwater marsh*** $145/ha/yr+ $67.36
Food production**** $47/ha/yr+ $25.39
Habitat/refugia**** $439/ha/yr+ $237.07
Recreation**** $491/hayr+ $265..15
Total ecosystem services****  §19,580/ha/yr+ $10,573.20
Saginaw Bay commercial $114.36 $172.90
fishing data *

* Mean values from Woodward and Wui, 2001 (1990 $)

** Mean values from Kazmierczak, 2001a (2000 $)

***Median value for freshwater marshes worldwide from Schuyt & Brander, 2004 (2000 $, per ha)+

****x Average value for swamps/floodplains from Costanza et al, 1997 (1994 §, per ha)+

~ Mean values for commercial fish catch, 1983-85 from Amacher et al (1989) calculated by Woodward and Wui

(2001) in 1990 $

+Note: Base yr values in hectares/yr converted to 2005 value/acre/yr

The present project made use of these findings and techniques to develop a current and
more specific set of values for Saginaw Bay coastal marshes.




Survey Methods

Summary

Questionnaire surveys were mailed to two samples of the population: randomly selected
licensed anglers and hunters and randomly selected members of the general public within the
Saginaw Bay watershed. The surveys all contained a variety of uniform questions concerning
the respondents’ interest in and knowledge about the Saginaw Bay coastal marshes and
watershed. In order to assess the dollar value of marsh acreage each addressee received one of
eighteen different versions of the survey, with differing questions relating to the amount they
would be willing to pay for coastal marsh protection for acreage of different sizes. A total of
3600 surveys were mailed in each of three mailing rounds. In order to boost the response rate, in
the last round of mailing an incentive award of $1,000 was offered for dividing among randomly
selected respondents. In the end, 704 usable surveys were obtained for an overall response rate
of 22.2%. Adjustments were made in the data analysis process to account for any non-response

bias attributable to this low response rate.

Methodology

The survey was evenly divided into two major categories, licensed sportsmen (anglers
and hunters) and general public. Three rounds of surveys were sent. Names and addresses of all
sportsmen living within the Saginaw Bay watershed (Map 1) were obtained under a special use
agreement with the Michigan Department of Natural Resources. From this list, names were
randomly selected to receive a survey. A list of randomly selected names from the general public
within the Saginaw Bay watershed were obtained from a private mail list company, FMP Direct.

Map 1: Counties within the Saginaw Bay Watershed




Each respondent received a survey that presented a specific amount of funds that could be
solicited to conserve a specific amount of coastal marshes. For survey purposes, this approach
required 18 different versions of the survey to be distributed among the recipients. Surveys were
presented asking if the respondent was willing to give one of the following dollar amounts to
protect coastal marshes: $25, $50, $75, $100, $150 and $200. For each of the dollar “bids”
presented, the respondent was asked if they would be willing to spend that amount to help
protect one of these three volumes of marshes: 1,125 acres, 2,250 acres and 4,500 acres.

Eighteen versions of the surveys were then developed to present all possible combinations of
dollars and acres. A copy of the survev is presented in Appendix A.

A unique code was assigned and printed to each survey to help track which individual
received which version of the survey. Otherwise, the surveys would have been returned
anonymously, causing difficulties knowing which survey version to send to a specific individual
in follow-up mailings, and difficulties knowing who returned a survey twice. Such duplication
would have caused a ‘double counting’ of one individual’s response in the final results. It was
suspected this code, which was printed in the upper right corner of each survey’s cover page,
impacted response rates. This code was left off in the final, third round mailing.

A modified Dillman survey approach was used. The Dillman mail survey approach
involved multiple mailings of survey instruments and postcard reminders in order to increase the
response rate and representation of the sample. The first round of surveys was sent on February
22™ 2005. The second round was sent on March 24™ to all who did not respond to the first
mailing. After the second round of surveys, the low response rate of 15.8 percent, which
included adjustments for non-deliverable surveys, necessitated a third round of surveys. The
third round was sent May 10®, with a deadline of June 17®. Each survey was accompanied by a
cover letter plus a postage-metered return envelope. This cover letter was signed by Ducks
Unlimited; and, based on several comments from the first two rounds, was left out of the third
round should some recipients have assumed the survey related to duck hunting. None of the
questions on the survey form were edited or changed in any way between the multiple rounds.
Ten days after each mailing, a reminder card was sent to all survey recipients.

To help boost the response rate, the third round of surveys included an incentive. Survey
recipients were notified that $1,000 would be divided among five winners. First place would win
$500, 2™ would win $200, and three survey respondents would win $100 each. It was stated that
winners would be randomly selected on June 17% 2005 to encourage faster response. Winners
were randomly selected on June 17" and a check was sent to each winner.

In total, 3,600 people received surveys. For each of the 18 versions of surveys sent to
sportsmen, 79 names were randomly selected from the DNR list, for a total of 1,422 surveys.
For each of the 18 general public surveys, 121 names were randomly selected for a total of
2,178. Based on past survey experience, a lower response rate was expected from the general
public, hence the larger number of surveys needed. Care was taken to ensure an individual only

received one version of the survey.




Response Rate

At the end of the first two mailings, on May 1 1™, 512 completed surveys had been
received. This accounted for returned unusable responses. Returned surveys were deemed
unusable if answers to key questions were left blank. As of this date, 356 undeliverable surveys
were returned, yielding an overall response rate of 15.8 percent. The third round therefore
consisted of 2,732 surveys, sent May 11™. From the third round, an additional 68 surveys were
returned as undeliverable, and a net of 192 usable responses were received. All told, 3,600
surveys were attempted, 424 were undeliverable, and 704 usable surveys were received for a

response rate of 22.2 percent.

All efforts were made to obtain a fully random sample of names of the general public,
and to randomly select licensed hunters and anglers for the sportsmen’s mailing. Names for the
general public mailing were obtained from a mail list service, who reported names were selected
using a random number generator process. Sportsmen’s addresses were randomly selected from
the State’s license list by first dividing the number of addresses on the license list by the number
of surveys to be mailed. The result was a value of X. Then, starting with the very first name on
the list, every Xt record was selected for inclusion in the mailing. Regardless of these efforts,
sample bias was a potential problem. The level of sample bias was unknown, but recognizing the
low response rate, such bias was likely. Adjustments and provisions were made in the data
analysis to account for potential non-response bias and are described herein.




%

Survey Design and Results

Summary

The questionnaire survey used in this study presented background information on
resource allocation issues in Saginaw Bay, then asked people various questions to see how much
they know about the coastal marsh and watershed and how much they would be willing to
allocate themselves for further efforts to preserve marshes. Results were broken down for the
two survey groups, the general public and licensed hunters and anglers. For most questions,
very little difference was found between both groups in their responses, and indeed, about three-
quarters of the random general public respondents also said they fish, and a third enjoy hunting,
so the groups may not have been that different from one another. Background socio-economic
information obtained through the survey typified the respondents as primarily male, white, and
middle-aged. About a third of the respondents belonged to conservation or environmental
organizations, but only a relative handful owned shoreline property.

Although a majority of respondents visited Saginaw Bay or coastal marshes each year for
a variety of recreational reasons, most reported knowing little or nothing about coastal marshes.
Nearly two-thirds of the respondents said that agricultural development is important, but only
about a third assigned importance to urban development. Those belonging to
conservation/environmental groups were different from all others in their knowledge about the
importance of coastal marshes for various ecological functions and were also the most likely to
support conservation efforts.

Of the Saginaw Bay coastal counties (see Map 2), respondents were more likely to travel
to Bay County, the closest to population centers, for a recreational experience and least likely to
travel to Tuscola County. On average, respondents made about ten recreational trips per year to
these coastal regions, spending less than $100 per trip, more for an overnight trip.

Map 2. Coastal Counties Included in the Study and Their Associated Wetlands

o —————
Q Wellswxts of

To determine the amount that respondents would be willing to pay for coastal marsh
conservation, the fictitious “Saginaw Bay Coastal Marsh Trust Fund” was invented. In different
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questionnaire versions, respondents were asked if they would pay $A dollars in a one-time-only
donation to this hypothetical fund, with various values presented for $A dollars on the forms that
different people received. They were also given different versions citing a different amount of
acreage to be protected. A number of other safeguards were put in place in qualifying statements
and follow-up questions to insure that the most reliable responses were obtained. As predicted,
the percentage of people who would pay to support conservation of the marsh decreased as the

dollar figure requested increased.

For those readers interested in more technical aspects, further details on the survey design
and results follow this summary. A sample of the questionnaire survey is found in Appendix A.

Introduction

The purpose of this project was to generate data for use in developing economic values
for coastal marsh management. In this section, we describe the survey and analysis. We focus
our analysis on estimating the economic value of coastal marsh protection.

The survey describes the Saginaw Bay coastal marsh resource allocation issues, elicits
information about coastal marsh-related recreation, inquires about attitudes regarding economic
development, describes a coastal marsh protection program and elicits willingness to pay and
socio-economic information. A copy of the survey is presented in Appendix A.

Knowledge and Recreation Experience

Respondents were first asked how much they know about the Saginaw Bay watershed
and Saginaw Bay coastal marshes (Tables 3 and 4). Most respondents in the general population
sample stated that they knew “nothing” about the watershed (40%) and coastal marshes (43%).
Five percent, 27%, and 28% knew a lot, some, or a little about the watershed. Six percent, 25%,
and 27% knew a lot, some, or a little about the coastal marshes. Respondents in the license
holder sample knew a bit more. Seven percent, 33%, 35%, and 25% knew a lot, some, a little, or
nothing about the watershed. Eight percent, 30%, 37%, and 25% knew a lot, some, a little, or
nothing about the coastal marshes. The results of this question are used later when calculating
economic values held by the public for coastal marshes. Specifically, for people who report they
knew nothing about coastal marshes, the values they were assumed to place on coastal marshes

was set at $0.

Table 3. How much do you know about the Saginaw Bay watershed?

General Population License Holders
Response Number Percent Number Percent
A lot 19 544 21 7.39
Some 95 27.22 93 32.75
A little 97 27.79 100 35.21
Nothing 138 39.54 70 24.65




Table 4. How much do you know about Saginaw Bay coastal

marshes?
General Population License Holders
Response: Number Percent Number Percent
A lot 20 5.71 23 8.1
Some 86 24.57 85 29.93
A little 94 26.86 104 36.62
Nothing 150 42.86 72 25.35

Respondents were then asked about their Saginaw Bay coastal marsh-related recreation
activities. These activities were defined as any trip where the respondent was on or near the
water including the marshes where the typical plants are cattails, rushes, grasses, and shrubs.
Sixty percent and 73% of the general population and license holder samples had visited the
Saginaw Bay or Saginaw Bay coastal marsh area for outdoor recreation or leisure (Table 5).

Table 5. Have you ever visited the Saginaw Bay or a Saginaw
coastal marsh area for outdoor recreation or leisure?

General Population License Holders
Response Number Percent Number Percent
Yes 206 60.06 203 73.29
No 137 39.94 74 26.71

Respondents were asked to list all of the types of recreation activities that they pursue.
The primary recreation activity for both samples was fishing (Table 6). Seventy-three percent of
the general sample and 86% of the license holders fished. Other popular activities for the general
sample were boating (56%), beach going (46%), nature observation (38%), hunting (35%),
hiking (26%), and camping (25%). Other popular activities for the license holder sample were
boating (62%), beach going (43%), nature observation and hunting (36%), and camping (26%).

Table 6. What type of activities did you participate in during
your visits to the Saginaw Bay or a Saginaw Bay coastal

marsh?
General Population License Holders
Activity Number | Percent | Number Percent
Fishing 151 73.30 175 86.21
Hunting 71 34.47 73 35.96
Beach Going 94 45.63 88 43.35
Boating 115 55.83 126 62.07
Nature Observation 78 37.86 73 35.96
Camping 52 25.24 54 26.60
Wildlife Photography 25 12.14 17 8.37
Hiking 53 25.73 45 22.17
Bird Watching 40 19.42 29 14.29
Other 33 16.02 25 12.32




The average annual number of recreation trips was 10 and 11 for those in the general and
license holder samples (Table 7). For the general sample, 7 of these trips were day trips and 2
were overnight trips. The license holders took an average of 9 day trips and 2 overnight trips.
Most trips lasted between 4 and 8 hours (Table 8). The primary recreation activity, as opposed to
a list of all activities participated in (Table 4), for both samples was fishing (Table 9). Forty
percent and 55% of the general and license holder samples fished. The most popular county for
recreation trips was Bay County with almost 50% of both samples visiting there on a typical trip
(Table 10). The general population spent an average of $85 on each trip (Table 11). The license
holders spent an average of $94 on each trip. The money spent per trip does not include
expenditures on equipments and gear used more than once. These expenditures would have
actually increased the amount spent quite significantly.

Table 7. Trips to the Saginaw Bay or Saginaw Bay Coastal Marsh Area

General Population License Holders
Total Day Overnight Total Day Ovemight
Mean 9.55 7.42 1.97 10.64 8.89 1.58
Std Dev 15.94 13.57 5.3 17.33 14.52 4.53
Min 0 0 0 0 0 0
Max 120 95 40 120 95 30
Cases 151 151 151 155 155 155

Table 8. During your typical visit to the Saginaw Bay or a
Saginaw Bay coastal marsh area, how long do you

stay?
General Population License Holders
Time Number | Percent | Number | Percent
Under 1 hour 2 1.23 3 1.88
1 to 2 hours 12 7.36 10 6.25
& 2 to 4 hours 30 18.40 31 19.38
% 4 to 8 hours 58 35.58 55 34.38
The whole day 37 22.70 44 27.50
More than one day 24 14.72 17 10.63

Table 9. What is the main recreational activity on your

typical trip?

General Population License Holders
Activity Number | Percent | Number | Percent
Fishing 63 39.62 86 55.13
Hunting 19 11.95 18 11.54
Beach Going 11 6.92 11 7.05
Boating 11 6.92 11 7.05
Nature Observation 21 13.21 7 4.49
Camping 11 6.92 11 7.05
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Table 9. What is the main recreational activity on your
typical trip? (continued)

Wildlife Photography 3 1.89 0 0
Hiking 8 5.03 3 1.92
Bird Watching 2 1.26 4 2.56
Other 10 6.29 5 3.21
Table 10. What Saginaw Bay coastal county do you most
often travel to on your tvpical trip?

General Population License Holders
County Number | Percent | Number | Percent
losco 18 11.39 19 12.18
Arenac 16 10.13 21 13.46
Bay 74 46.84 71 45.51
Tuscola 14 8.86 19 12.18
Huron 36 22.78 26 16.67

Table 11. As best as you can recall, how much money do you spend
on a typical trip once you leave home until you return home?

General Population License Holders
Mean $85.40 $93.73
Std Dev 95.18 165.26
Min 2 2
Max 704 1,800
Cases 157 153

Attitudes about Competing Uses of Coastal Marsh

Respondents were told that economic development has provided jobs and income to
residents of the Saginaw Bay region. But this development has led to only one-half, 18,000
acres, of Saginaw Bay’s original coastal marshes remaining. Respondents were then provided
with a list of reasons why marsh protection is important.

Respondents were then asked to rate the importance of eight statements related to the
uses of coastal marshes (i.e., uses related to economic development and protection). Two of these
focused on the importance of development. Sixty-two percent and 61% of the general and license
holder samples said that agricultural development was either somewhat important or very
important (Table 12). In contrast, only 33% and 32% of the general and license holder samples
thought that urban development was somewhat or very important (Table 13). Forty-six percent
and 50% of the general population and license holders sampled said that urban development is

not important at all.
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Table 12. How important are the following uses of coastal marshes to you?

Agricultural development
General Population License Holders
Number Percent Number Percent
Very Important 79 24.53 66 24 .81
Somewhat Important 120 37.27 96 36.09
Somewhat not important 62 19.25 52 19.55
Not Important at All 61 18.94 52 19.55

Table 13. How important are the following uses of coastal marshes to you?

Urban development
General Population License Holders
Number Percent Number Percent
Very Important 42 12.96 r 11.92
Somewhat Important 66 20.37 52 20.00
Somewhat not important 68 20.99 47 18.08
Not Important at All 148 45.68 130 50.00

Large majorities of both samples thought that the uses of coastal marshes related to
protection are somewhat or very important. Fifty percent and 48% of the general and license
holder samples thought that storm water retention and flood control was very important (Table
14). Sixty-nine percent and 76% of the general population and license holder samples thought
that waterfowl nesting and feeding areas was very important (Table 15). Fish feeding and
spawning areas were very important to 70% and 79% of the general population and license
holder samples (Table 16). Sixty-two percent of both samples thought that erosion control was
very important (Table 17). Forty-two percent of the general population sample and 44% of the
license holder sample thought that recreation and tourism were very important (Table 18).
Finally, water quality improvement was thought to be very important by 79% and 76% of the
general population and license holder samples (Table 19).

Table 14. How important are the following uses of coastal marshes to you?

Storm water retention and flood control
General Population License Holders

Number | Percent | Number | Percent
Very Important 167 50.15 134 48.38
Somewhat Important 132 39.64 111 40.07
Somewhat not important 29 8.71 24 8.66
Not Important at All 5 1.5 8 2.89
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Table 15. How important are the following uses of coastal marshes to you?

Waterfowl nesting and feeding areas

General Population

License Holders

Number Percent Number Percent
Very Important 235 68.71 211 75.63
Somewhat Important 95 27.78 54 19.35
Somewhat not important 11 3.22 11 3.94
Not Important at All 1 0.29 3 1.08

Table 16. How important are the following uses of coastal marshes to you?

Fish feeding and spawning areas

General Population

License Holders

Number Percent Number Percent
Very Important 250 69.83 228 79.44
Somewhat Important 81 22.63 46 16.03
Somewhat not important 10 2.79 4 1.39
Not Important at All 2 0.56 0.70

Table 17. How important are the following uses of coastal marshes to you?

Erosion control

General Population

License Holders

Number Percent Number Percent
Very Important 212 62.35 175 62.50
Somewhat Important 105 30.88 86 30.71
Somewhat not important 20 5.88 15 5.36
Not Important at All 3 0.88 4 143

Table 18. How important are the following uses of coastal marshes to you?

Recreation and tourism

General Population

License Holders

Number Percent Number Percent
Very Important 143 42.06 124 43.97
Somewhat Important 137 40.29 122 43.26
Somewhat not important 48 14.12 28 9.93
Not Important at All 12 3.53 8 2.84
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Table 19. How important are the following uses of coastal marshes to you? 1
Water quality improvement
General Population License Holders
Number Percent Number Percent

Very Important 274 79.19 216 76.33
Somewhat Important 59 17.05 57 20.14
Somewhat not important 11 3.18 8 2.83

Not Important at All 2 0.58 2 0.71

Willingness to Pay

The next section of the survey elicited the willingness to pay for coastal marsh protection.
Respondents were told that 9,000 of 18,000 of Saginaw Bay coastal marshes are currently
protected and that the remaining privately owned marshes could be purchased and protected. A
hypothetical “Saginaw Bay Coastal Marsh Protection Program” was introduced. Voluntary
contributions would go into a “Saginaw Bay Coastal Marsh Trust Fund” to purchase X acres of
coastal marsh. The amount X was randomly assigned from three amounts 1,125, 2,500, and

4,500.

Respondents were told “Money would be refunded if the total amount is not enough to
purchase and manage X acres. If the amount of donated money is greater than the amount
required to purchase and manage X acres, the extra money would be used to provide public
access and educational sites at Saginaw Bay coastal marshes.” This is known as the “provision
point” survey design (Poe, et al., 2002). The provision point design has been shown to minimize
“free riding” bias in willingness to pay responses. Free riding is a common response to requests
for donations in which respondents will donate less than they are willing to donate for goods that
are consumed collectively.

Then respondents were asked: “Would you be willing to make a one-time donation of
money to the Saginaw Bay Coastal Marsh Trust Fund within the next 12 months?” Twenty-five
percent of the general population would be willing to make a one-time donation. Forty-nine
percent would not be willing to make a donation and 26% did not know (Table 20). For the
license holder sample, 27%, 50%, and 23% would, would not, and did not know whether they
would make a donation.

Table 20. Would you be willing to make a one-time donation of money to the
Saginaw Bay Coastal Marsh Trust Fund within the next 12 months?

General Population License Holders
Number Percent Number | Percent
Yes 88 25.14 76 26.76
No 171 48.86 143 50.35
I don’t know 91 26.00 65 22.89
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Respondents who would be willing to make a donation were then told that “if about 1%
(1 in 100) of all households in Michigan made a one-time donation of $4, the Trust Fund would
have enough money to purchase and manage X acres of coastal marshes. Remember, if you made
a one-time donation of $4 into the Trust Fund, you would have $4 less to spend on other things.
Also remember that protected marsh would no longer be available for conversion to other uses.”
The dollar amount, $4, was randomly assigned from the following amounts: $25, $50, $75,
$100, $150, and $200. The dollar amounts were chosen based on revenue streams required to
purchase X acres of coastal marsh if 1% of all Michigan households made the donation. The 3
acreage versions and 6 price versions lead to 18 versions of the survey. The sample sizes for each
of these 18 versions ranged from 28 to 53 with an average of 36.

Respondents were asked if they “would ... make a one-time donation of $4 to the
Saginaw Bay Coastal Marsh Trust Fund within the next 12 months?” According to economic
theory, the percentage of respondents willing to pay $4 should decrease as $4 increases. This
was the pattern of responses found for both the general population and license holder samples
(Tables 20-26). In the general sample, 63% were willing to pay $25, 52% were willing to pay
$50, 33% were willing to pay $75, 29% were willing to pay $100, 31% were willing to pay $150,
and 21% were willing to pay $200. Sixty-two percent, 42%, 36%, 42%, 26%, and 19% of the
license holders were willing to pay $25, $50, $75, $100, $150, and $200.

Table 21. Under these conditions, would you make a one-
time donation of $A to the Saginaw Bay Coastal
Marsh Trust Fund within the next 12 months?

$A =825
General
Population License Holders
Number | Percent | Number | Percent
Yes 19 63.33 24 80.00
No 1 3.33 0 0.00
I don’t know 10 33.33 6 20.00

Table 22. Under these conditions, would you make a one-
time donation of $A to the Saginaw Bay Coastal
Marsh Trust Fund within the next 12 months?

$A =850
General
Population License Holders
Number | Percent | Number | Percent
Yes 17 51.52 11 4231
No 6 18.18 2 7.69
I don’t know 10 30.30 13 50.00
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Table 23. Under these conditions, would you make a one-
time donation of $A to the Saginaw Bay Coastal
Marsh Trust Fund within the next 12 months?

$A =875
General
Population License Holders
Number | Percent | Number | Percent
Yes 8 33.33 12 36.36
No 4 16.67 5 15.15
I don't know 12 50.00 16 48.48

Table 24. Under these conditions, would you make a one-
time donation of $A to the Saginaw Bay Coastal
Marsh Trust Fund within the next 12 months?

$A =5100
General
Population License Holders
Number | Percent | Number | Percent
Yes 10 29.41 10 41.67
No 13 38.24 2 8.33
I don’t know 11 32.35 12 50.00

Table 25. Under these conditions, would you make a one-
time donation of $A to the Saginaw Bay Coastal
Marsh Trust Fund within the next 12 months?

$A =§150
General
Population License Holders
Number | Percent | Number | Percent
Yes 12 30.77 5 26.32
No 14 35.90 8 42.11
I don't know 13 33.33 6 31.58
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Table 26. Under these conditions, would you make a one-
time donation of $A to the Saginaw Bay Coastal
Marsh Trust Fund within the next 12 months?

$A = 3200
General
Population License Holders
Number | Percent | Number | Percent
Yes 7 20.59 4 19.05
No 12 35.29 11 52.38
I don't know 15 44,12 6 28.57

One problem that has arisen with contingent valuation method surveys is hypothetical
bias (Whitehead and Cherry, 2004). Hypothetical bias exists if respondents are more likely to say
that they would pay a hypothetical sum of money than they would actually pay if placed in the
real situation. Since economic values are based on actual behavior, hypothetical bias leads to
economic values that are too high. One method that is used to mitigate hypothetical bias is the

certainty rating.

For those respondents who said that they were willing to pay we asked: “On a scale of 1
to 10 where 1 1s “not sure at all” and 10 is “definitely sure”, how sure are you that you would
make the one-time donation of $47” Twenty-four percent and 34% of the general population and
license holder samples were definitely sure that they would pay (Table 27). Fifty-two percent of
the general population survey respondents were very sure (i.e., their rating was 7, 8, or 9) that
they would pay. Forty-percent of the license holder sample was very sure that they would pay.

Table 27. On a scale of 1 to 10 where 1 is "not sure at all"" and
10 is "definitely sure", how sure are you that you would
make a one-time donation of $4?

General Population License Holders

Number | Percent | Number Percent
1 1 1.49% 2 3.13%
2 0 0.00% 0 0.00%
3 2 2.99% 2 3.13%
4 0 0% 1 1.56%
5 3 4.48% 7 10.94%
6 10 14.93% 4 6.25%
7 8 11.94% 8 12.50%
8 16 23.88% 14 21.88%
9 11 16.42% 4 6.25%
10 16 23.88% 22 34.38%
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We also asked an open-ended willingness to pay question: “Some people who are willing
to make the one-time donation of $4 might be willing to donate more. Some people who are not
willing to make the one-time donation of $4 might be willing to donate something less. What is
the largest one-time donation that you would be willing to make?” The average donation was
$64 and $62 for the general population and license holder samples (Table 28).

Table 28. What is the largest one-time donation that you
would be willing to make?

General Population License Holders
Mean $63.91 $61.81
Std Dev 94.15 84.18
Min 0 0
Max $1,000 $750
Cases 145 116

To determine how realistic the respondents found the scenario we asked “how likely do
you think it is that 1% of all households in Michigan would make a one-time donation of $4 to
the Trust Fund within the next 12 months?” Forty-two percent of the general population and 47%
of the license holders thought that it would be somewhat likely or very likely (Table 29).

Table 29. How likely do you think it is that 1% of all households
in Michigan would make a one-time donation of $150 to
the Trust Fund within the next 12 months?

General
Population License Holders
Number | Percent | Number | Percent
Very likely 12 5.66 9 5.23
Somewhat likely 78 36.79 73 42.44
Somewhat not likely 83 39.15 56 32.56
Not likely at all 39 18.40 34 19.77

Socio-Economic Variables

A number of demographic variables were collected (Table 30). Considering first the
general population sample, the typical household had 2.57 people with 0.57 children. The
general population sample was 70% male and 92% white. The average age was 52 years. Thirty-
three percent were members of conservation and/or environmental organizations and 5% owned
Saginaw Bay shoreline property. The average number of years in school was 14.

The typical license holder household had 3 people with 0.82 children. The license holder
sample was 79% male and 97% white. The average age was 48 years. Thirty-seven percent were
members of conservation and/or environmental organizations and 8% owned Saginaw Bay
shoreline property. The average number of years in school was 14.
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Household income was similar for both samples (Table 31. The most common income
category was between $34,000 and $54,000 for the general population (24%) and license holder
(23%) samples. A continuous income variable was constructed by assigning dollar values to the
categories. We used the midpoint of the interior categories (e.g., $44,000 was assigned to
households with income between $34,000 and $54,000), $9000 for the lower income category
and $90,000 for the upper income category. The average household income for both samples was

$48,000.

Note that the income variable was subject to more item non-response than other
demographic questions. In order to keep these few additional cases in the sample we imputed
income using a regression model (Whitehead, 1994). The predicted income was assigned to an
income category which was then assigned the midpoint income of that category. Six percent and
7% of those in the general population and license holders were assigned incomes. We tested for
the impact of income imputation in our regression models below.
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We next compared some of the characteristics of the sample of the general population
with population measures from the U.S. Census Bureau. The sample was slightly more elderly
than the population. Nineteen percent of the sample was older than 65 where only 16% of the
population was older than 65. The sample was 70% male while the population was 50% male.
This difference should not necessarily be attributed to sample bias. If the survey was more salient
to males, as expected, then the males of multi-person households would have completed the
survey even if the survey was addressed to a female. The sample was 92% white while the

population was 97% white.

The sample was better educated than the population. Ninety-three percent of the sample,
25 or more years old, graduated from high school (measured as 12 years of schooling). Only
80% of the population graduated from high school. Thirty-eight percent of the sample, 25 or
more years old, graduated from college (measured as 17 years of schooling). Only 12% of the
population aged 25 or more graduated from college.

The sample had higher incomes than the population which was consistent with the
education results. The median household income was $42 thousand for the population. The
median household income for the sample was found by using predicted household income from
the regression model used to impute income. The median household income for the sample was
$50 thousand. Since income is a theoretically important predictor of economic value we
weighted the data on income. All regression results reported below are weighted to mitigate the

sample bias.
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Data Analysis

Summary

This section of the report applies a number of economic tools to the data that was
presented in the preceding pages, with a goal of a better understanding of the results. This
analysis concerns three main areas: 1) factors that determine knowledge and attitudes, 2) the
demand for recreation and 3) the willingness to pay for coastal marsh protection.

Knowledge and attitudes were examined by applying a tool called the ordered probit
regression model. A description of this tool, and the details of its application are found in the
text to follow. This analysis highlighted the fact that males, members of
conservation/environmental groups and those with shoreline property, higher education and were
in the licensed hunter/angler survey group, knew the most about the Saginaw Bay watershed
These same factors, except for educational level, explained participants’ knowledge of the
coastal marsh. The income level of participants came into play when attitudes towards the use of
coastal marshes were considered. Those with higher income and higher education were more
likely to believe that urban development was important. Those with higher income, males, and
members of conservation/environment organizations were less likely to believe in the importance
of agricultural development. Members of conservation/environmental groups were the only ones
most likely to believe in the importance of most ecological functions of the coastal marsh. No
variable, however, could explain the difference in values held of the importance of storm water

retention and flood control.

Recreation demand was determined through use of two variations of the travel cost
method: the single-site recreation demand model and the recreation site selection (i.e., random
utility) model. The application of these models is described more fully in the text below. Both
models analyzed a variety of factors such as travel time involved, distance to the site, number of
trips/year, the travel cost to the closest non-coastal substitute recreational site, the extent of
coastal marsh in various Bay counties, etc. After these analyses, it was clear that individual trips
to close-in Bay County had the least value, while trips to the further-away Tuscola County were
valued the most, with the counties of Huron, Iosco and Arenac falling somewhere between. The
difference in values was due to the fact that Bay County is nearest to region’s population and
Tuscola County is more remote. Recreationists from the population centers who travel to Tuscola
County spent more time and money and, therefore, revealed a higher value for those trips. The
extent of coastal marsh in these counties did not turn out to be a deciding factor for the choices in

recreational sites.

The probability that a site would be chosen decreased as travel costs increased and
increased with overall wetland acres (not necessarily coastal marsh acres) and number of access
points. In fact, the much-visited Bay County had a site value to consumers of $14 per trip, and
the overall value of an additional access point anywhere in the Saginaw bay counties was $7 per
trip. With the site-selection model, the fact that most of the typical trips occurred in Bay County,
due to its close proximity to population centers, Bay County would have had the highest value as

a destination point.




Willingness to pay data from the survey was analyzed using the contingent valuation
method. The survey first determined if the respondent was willing to pay anything for coastal
marsh protection, and then, how much the respondent was willing to pay for a set number of
protected acres. The questionnaire surveys gave the respondents a number of contextual details
that helped verify their answers, and their answer to follow-up questions helped gauge the
certainty that those surveyed might actually contribute the chosen amount under real
circumstances. It was found that those who lived further away from substitute recreation sites,
and those who were members of conservation/environmental groups, were most likely to be
willing to pay for the protection of 1,125 coastal marsh acres. Their willingness to pay did not
increase if more acreage would be protected, but this result is still theoretically valid, unless their
willingness to pay actually decreased with further acres, which it did not. The willingness to
pay values were found to reflect the respondents’ concern with altruistic and environmen:z!
factors other than their own on-site usage. Survey respondents overall were willing to pay 5119
for coastal marsh protection if they believed their money would be refunded if not enough
money was obtained for the task. This amount dropped to $72 when hypothetical bias was
removed by adjusting responses for those saying they were unsure they would actually donate. If
respondents thought their money would be wasted if not enough money was collected for the
task, they were willing to pay less, $63, falling to only $30 when hypothetical bias was

considered.

Introduction

In the previous chapter, we looked at the raw data accruing from the survey and presented
these results in a number of tables for each survey question. Initial analyses of these results were
compared for the two survey groups of 1) licensed hunters and anglers, and 2) the general public.
In this section we take the results further by applying a number of statistical methods. Three
aspects of the responses were looked at in depth: what determines knowledge and attitudes,
recreation demand, and willingness to pay. Technical terms used in this section are further

defined in Appendix C.
What Determines Knowledge and Attitudes

In order to attempt to explain the variation in the knowledge and attitudinal results, we
used the socioeconomic criteria as the independent variables. These variables are described in
Table 28. Due to item non-response and “don’t know” responses, many survey responscs were
dropped from the analysis. The sample size in each model differs because we used the available

responses to each question.

First, we considered the factors that explain the variation in knowledge about the
watershed and coastal marsh (Table 30). We used the ordered probit regression model (Long,
1997, see Appendix C). A regression model is a statistical approach that determines the impact
of an independent variable (i.e., the left hand side column variables) on the dependent variable
(the top row variables). When the probit coefficient (i.e., the numbers in Table 30) is positive,
this indicates that an increase (decrease) in the independent variable leads to an increase
(decrease) in the dependent variable. The “ordered probit” model takes into account the fact that
the dependent variable is measured categorically (e.g., see Tables 3 and 4).

23




According to the regression results in Table 30, males, members of
conservation/environmental organizations (hereafter, members), shoreline property owners, those
with more education, and those in the license sample knew more about the watershed (i.e., Table
3). The same factors, except education, contribute to knowledge about coastal marsh (i.e., Table

4).

Next, we considered the determinants about attitudes towards the uses of coastal marshes
(Table 32). The ordered probit model was used to analyze the factors that affect attitudes about
importance of agriculture and urban development. Men, members of conservation organizations
and those with higher incomes were less likely to believe that agricultural development of marsh
was important (i.e., Table 12). Those with higher education and more income were more likely
to believe that urban development of marsh was important (i.e., Table 13).

Table 32. Ordered Probit Models of the Determinants of Knowledge and Attitudes

Dependent Variables
Knowledge about: Attitude about:
. Agricultural Urban
Watersheds Coastal Marsh Development Development
Independent
Variable Coeff. | t-stat® | Coeff. t-stat | Coeff. t-stat Coeff. | t-stat
Intercept 1 -5.608 | -8.083 | -5.267 | -7.679 | 0.544 0.815 0.322 | 0.471
Intercept 2 -3.341 | -5.033 | -3.157 | -4.796 | 2.204 3.269 1.586 | 2.318
Intercept 3 -1.859 | -2.850 | -1.691 | -2.611 3.220 4.721 2470 | 3.583
People . | -0.002 | -0.038 | 0.018 0.288 0.088 1.354 0.018 | 0.274
Male 1.064 | 5.362 0.776 3.969 | -0.373 -1.914 | -0.260 | -1.306
Age -0.002 | -0.341 | 0.000 0.056 | -0.003 -0.472 | -0.005 | -0.766
Member 0.803 | 4.452 0.825 4.573 -0.403 -2.244 | -0.198 | -1.051
Property 0.776 | 2.146 1.335 3.659 0.468 1.268 0.316 | 0.843
School 0.056 | 1.731 0.032 1.009 | -0.047 -1.404 | -0.075 | -2.137
Income3 0.002 | 0.637 0.003 0.773 -0.012 -3.410 | -0.012 | -3.251
Missinc -0.465 | -1.280 | -0.317 | -0.880 | 0.020 0.056 0.140 | 0.355
License
sample 0.515 | 3.006 0.546 3.191 -0.157 -0.905 | -0.235 | -1.300
v2 87.63 80.59 40.22 36.58
Cases 530 530 492 490

*The t-ratio is the ratio of the coefficient estimate to its standard error. T-ratios greater than 1.62 (1.96) indicate
that there is a 90% (95%) chance that the true coefficient estimate is not equal to zero.

The remaining attitudinal variables were analyzed with the probit model after collapsing
the four response categories into two categories (Table 33). For example, less than 10 percent
believed that most of the other uses of coastal marsh were ‘somewhat not important’ or ‘not
important at all’. These were collapsed into the ‘somewhat important’ category to create a
dichotomous dependent variable.
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None of the independent variables helped explain the variation in importance of storm
water retention and flood control. Members of organizations were more likely to think that all of
the other uses of coastal marsh are very important. In fact, membership was the only determinant
of the acknowledged importance of coastal marsh for waterfowl nesting and feeding areas, fish
feeding and spawning areas, erosion control, recreation and tourism, and water quality

improvement.

Table 33. Probit Models of the Determinants of Attitudes

Dependent Variable
Attitude About:
Storm water
retention and flood Waterfow] nesting Fish feeding and Recreation and Water Quality
control and feeding areas spawning areas Erosion control Tourism Improvment
Independent
Variable Coeff. t-stat” CoefT. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff, t-stat
Intercept 0.263 0.377 1213 1.541 1.359 1.668 0.004 0.006 -0.128 -0.183 1.396 1.666
People -0.001 -0.012 0.003 0.034 0.062 0.738 -0.088 -1.244 0.026 0.370 0.080 0.950
Male -0.179 -0.852 -0.131 -0.562 0.143 0.596 -0.235 -1.070 -0.042 -0.200 -0.172 -0.684
Age 0.003 0.511 -0.007 -0.986 0.000 ~0.027 0.004 0.667 0.003 0.545 0.004 0.536
Member 0.080 0414 1.033 4.303 0.884 3.499 0.565 2.731 0.381 1.957 0.985 3.785
Property 0.107 0.269 -0.012 -0.025 -0.256 -0.553 0.015 0.037 -0.275 -0.667 0.962 1.554
School -0.014 -0.411 -0.021 -0.539 -0.060 -1.464 0.046 1.289 -0.023 -0.660 -0.001 ~0.031
Income3 -0.00} -0.249 -0.004 -0.889 -0.004 -0.912 -0.004 -1.072 -0.001 -0.316 -0.006 -1.337
Missinc 0.024 0.062 -0.439 -1.064 0.152 0.309 0.524 1.172 -0.292 -0.735 0.302 0.589
License
sample -0.058 -0.307 0.228 1.089 0.230 1.040 0.018 0.094 -0.062 -0.329 -0.346 -1.572
2 1.78 24.90 19.58 16.50 5.42 22.43
Cases 511 521 524 520 522 527
* The t-ratio is the ratio of the coefficient estimate to its standard error. T-ratios greater than 1.62 (1.96) indicate that there is a 90% (95%)
chance that the true coefficient estimate is not equal to zero.

Recreation Demand

We used the travel cost method to estimate recreation demand models for trips to
Saginaw Bay and Saginaw Bay coastal marsh areas. In order to facilitate comparison of the
resulting recreation values to the willingness to pay values we used the same sample size for the
recreation demand and willingness to pay analysis

The travel cost method (TCM) is a revealed preference approach to environmental
valuation that is used to estimate the benefits of outdoor recreation activities. The travel cost
method begins with the insight that the major cost of outdoor recreation is the travel and time
costs incurred to get to the recreation site (Freeman, 2003). Since individuals reside at varying
distances from the recreation site, the variation in travel costs and the number of trips taken are
used to trace out a demand curve for the recreation site (Figure 1). The demand curve is then
used to derive the economic value (i.e., consumer surplus, CS in Figure 1) associated with using

the site.
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Consumer surplus is the amount that the recreationist would be willing to pay to take the
trip over and beyond the expenditures actually made for the trip (i.e., the height of the demand
curve above the ‘Current Market Price’ in Figure 1). Since the trip expenditures are less than
willingness to pay the recreationist is made better off by the trip (i.e., EXP in Figure 1). The
magnitude of the gain in welfare is the economic value of the trip (i.e., “consumer surplus” is the
difference between the height of the demand curve and the price).

With data on appropriate independent variables that might influence the number of trips
taken (e.g., measures of coastal marsh acreage), the economic benefits (i.e., changes in consumer
surplus, ACS in Figure 1) associated with changes in the independent variables (i.e., changes in
coastal marsh) can be derived. Consumer surplus should be contrasted with recreation
expenditures (EXP in Figure 1). Expenditures are used for economic impact analysis. Consumer
surplus estimates are used for benefit-cost analysis. Consumer surplus is the measure of
economic value that is derived from the travel cost method.

Figure 1. Demand and Consumer Surplus
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A variation of the travel cost method is the site selection (i.e., random utility, RUM)
model (Freeman, 2003). In the random utility model, it is assumed that individuals choose their
recreation site based on differences in trip costs and site characteristics (e.g., coastal marsh
acreage) between the alternative sites. Analysis of data on recreation site choices using the
conditional logit model enables estimation of the monetary benefits of any change in site

characteristics.

The dependent variable for a single-sitt TCM model is the number of recreation trips
(Table 7). Data were available for total, day, and overnight trips. The dependent variable for the
RUM was the typical county chosen for a recreation trip (Table 10). Data on coastal marsh
acreage and wetlands acreage for each Saginaw Bay county were provided by Ducks Unlimited.
These data were used as independent variables in both TCM and RUM demand models.
Unfortunately, these variables were not found to be determinants of the number of recreation
trips. This eliminates the possibility of developing estimates of the economic value of additional
coastal marsh protection with the single-site TCM (i.e., ACS in Figure 1).

Nevertheless, we proceeded to estimate TCM models to determine baseline estimates of
the value of recreation trips (i.e., CS in Figure 1). The dependent variables for the single-site
recreation demand models were total trips, day trips, and overnight trips. Recreation participants
and non-participants were included. Non-participants were those who took zero trips. Forty-
seven percent of the sample took at least one recreation trip. Forty-four percent took at least one
day trip and 14% took at least one overnight trip. Including those with zero trips, the average
number of trips was 5, 4.02, and .89 for the total, day, and overnight trips.

The independent variables included are guided by economic theory. Demand models
should include own-travel costs, substitute travel costs and income. The own-price of a
recreation trip is measured by the round trip travel cost. For respondents who took trips, the
travel cost is that which is associated with the county of their typical trip. For respondents who
did not take trips, the travel cost is associated with the county in closest proximity.

We computed round trip distance traveled from the home zip code of the respondent to
the zip code of the most commonly visited city in the county of the typical recreation trip using
ZIPFIP software (Hellerstein, 2005). Travel cost per mile was set at $0.37, time costs are valued
at one-third of the wage rate, and average miles per hour is 60 to form the travel cost variable. In
the TCM model the substitute site travel cost was the minimum of the travel costs to two urban
centers of popular recreation areas: Traverse City on Lake Michigan and Alpena on Lake Huron.

The TCM recreation demand models are estimated using the negative binomial
distribution (Haab and McConnell, 2002). The negative binomial model is a regression approach
that makes adjustments for the fact that trips are not continuous variables but counts (e.g., 0, 1, 2,
etc). In each demand model the number of trips decreases with increases in travel costs as
predicted by economic theory (Table 34). The coefficient on the substitute site travel cost is only
statistically significant in the overnight trips model. The number of total trips and day trips
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increases with income indicating that day trips are normal goods. The number of trips taken is
not different for the general population and license holder samples.

Table 34. Negative Binomial Models of Recreation Demand

Number of:
Day and

Overnight Trips Day Trips Overnight Trips
Independent
Variables Coeff. | t-ratio® | Coeff. t-ratio Coeff. t-ratio
Intercept 1.074 | 4.049 1.322 4.726 -2.737 -4.205
Travel Cost -0.038 | -9.883 | -0.039 -9.674 -0.044 -4.547
Substitute site
travel cost 0.004 | 1.390 0.001 0.358 0.022 3.040
Income 0.015 | 4.446 0.016 4.399 0.004 0.604

Iosco County 1.703 | 5.180 1.426 4.157 2.673 4.070
Arenac County | 1.428 | 4.250 1.143 3.289 2.175 3.256
Tuscola County | 1.920 | 5.298 2.052 5.481 0.640 0.863
Huron County 1.393 | 4.883 1.148 3.853 2.064 3.655
License sample | -0.062 | -0.365 | -0.098 -0.555 0.035 0.098

Alpha 3.169 | 11.676 | 3.331 11.214 12.350 6.396
LL function -1158.68 -1058.77 -401.16
Cases 570 570 570
Mean Trips 5.00 4.02 0.89

*The t-ratio is the ratio of the coefficient estimate to its standard error. T-ratios
greater than 1.62 (1.96) indicate that there is a 90% (95%) chance that the true
coefficient estimate is not equal to zero.

For those respondents who took at least one trip, dummy variables were included for the
county where they took their typical trip. For example, if the respondent took their typical trip to
JIosco County, the dummy variable took on a value of one. Otherwise, the dummy variable was
equal to zero. Four dummy variables were included in the model. In order to avoid statistical
problems with the model we excluded Bay County.

Relative to Bay County, more trips were taken to Iosco, Arenac, Tuscola, and Huron
Counties in the total trips and day trips models. More trips were taken to Iosco, Arenac, and
Huron Counties for overnight trips. This interpretation of differences in trips rests on the
assumption that all trips were taken to the typical county. To the extent that this assumption does
not hold, differences in trips by county were overstated.

Net economic value (i.e., consumer surplus) estimates were developed from these models
using the formulas from Haab and McConnell (2002) (Table 35). The consumer surplus
estimates presented were per trip to each county. In the total trips and day trips models, trips to
Bay County had the lowest value, $26 in each model. Trips to Tuscola County were valued the
highest, $51 and $53 in the total and day trips models. In contrast, the value of overnight trips to
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Tuscola County was not statistically different from zero. In the total trip model, the difference in
the value of a trip to Tuscola County and the value of a trip to Bay County was statistically
significant. In the day trip model, the differences in the value of a trip to Tuscola County and the
values of trips to Arenac, Bay, and Huron Counties was statistically significant. In the overnight
model, only the difference in consumer surplus between lIosco County, $61, and Tuscola County,
$14, was statistically significant. Table 33 presents the t-ratios.

Table 35. Consumer Surplus per Trip

Total Trip Model Day Trip Model Overnight Trip Model
Mean §$ per Mean § per Mean $

County Trip t-ratio” Trip t-ratio per Trip t-ratio
Tosco County $45.07 4.59 $36.74 3.82 $60.90 3.14
Arenac County $37.78 3.92 $29.45 3.12 $49.55 2.70
Bay County $26.46 9.88 $25.77 9.67 $22.78 4.55
Tuscola County $50.81 4.96 $52.87 5.08 $14.57 0.83
Huron County $36.85 4.54 $29.57 3.68 $47.01 2.99
*The t-ratio is the ratio of the coefficient estimate to its standard error. T-ratios greater than 1.62 (1.96) indicate
that there is a 90% (95%) chance that the true estimate is not equal to zero.

A site choice RUM was estimated using the conditional logit model (Haab and
McConnell, 2002, see Appendix C). As stated earlier, coastal marsh acreage was not a reliable
predictor of the site of the typical trip. Instead, we used wetland acreage in the county as an
independent variable. Coastal marsh acreage is a subset of wetlands acreage. Therefore, wetlands
acreage can be used as a proxy for coastal marsh. The average amount of wetland acres in each
county was 46,000 (Table 36). Other variables that were used to explain recreation site selection
are the travel costs to the county site and the number of water access points in the county site.
The average travel cost was $65 and the average number of access points was 7.

Table 36. Random Utility Model

Dependent Variable
= Typical County
Recreation Site
Mean $

Independent Variables per Trip | Std.Dev. Coeff. t-ratio®
Travel Costs $64.69 31.33 -0.048 -9.319
Access Points 7.00 1.67 0.339 5.440
Wetland Acres (1000s) 45.95 19.35 0.023 3.515
LL Function -307.18

*The t-ratio is the ratio of the coefficient estimate to its standard error. T-ratios greater
than 1.62 (1.96) indicate that there is a 90% (95%) chance that the true coefficient

estimate is not equal to zero.

As expected, the probability of site choice decreased as the travel costs to the site
increased and increased with wetland acres and access points (Table 36). The benefits of site

29




access per trip were estimated using the formulas in Haab and McConnell (2002). The value of
Bay County site access was $14 (Table 37). The other site access values were less than 30% of
the Bay County site access value. This was because the probability of a Bay County visit was
four times larger than the probability for the other counties.

Table 37. Value of Lost Site Access (per Trip)

Mean t-ratio”
10SCO -2.48 -9.32
ARENAC -2.58 -9.32
BAY -14.14 -9.32
TUSCOLA -2.39 -9.32
HURON -4.05 -9.32
*The t-ratio is the ratio of the estimate to its standard error. T-
ratios greater than 1.62 (1.96) indicate that there is a 90% (95%)
chance that the true coefficient estimate is not equal to zero.

The benefits of site quality per trip were estimated using the formulas in Haab and
McConnell (2002). Suppose that coastal marsh acreage increased in a county by 1,000. This
increase would make that county a more attractive recreation site. More recreationists would
choose it for their typical trip. According to the site-selection model, the value of an additional
1,000 acres of coastal marsh was $0.47 per trip. Considering the number of recreationists in the
area and the total number of trips taken annually, this figure quickly adds up. Likewise, the value
of an additional access point was $7 per person, per trip (Table 38). Again, this figure adds up
quickly considering all the trips taken in the area annually.

Table 38. Value of Quality Change (per Trip)

Mean t-ratio®
Access Points 7.12 5.09
Wetland Acres (1000s) 0.47 4.23

*The t-ratio is the ratio of the estimate to its standard error. T-
ratios greater than 1.62 (1.96) indicate that there is a 90% (95%)
chance that the true coefficient estimate is not equal to zero.

The divergence in county level values with the single-site model was due to the fact that
Bay County is nearest to the region’s population and Tuscola County was more remote.
Recreationists from the population centers who travel to Tuscola County spent more time and
money and, therefore, revealed a higher value for those trips. With the site-selection model, the
fact that most of the typical trips occurred in Bay County was due to its close proximity to
population centers: therefore, Bay County would have the highest value as a destination point.
The curious pattern of values, Bay County was lowest with one approach and highest with the
other, was not a concern because the alternative travel cost methods were conceptually different.
When choosing a site, Bay County was most valuable because more people chose that site. When
choosing the number of trips to take, trips to Bay County were least valuable because they were

the least scarce.
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Willingness to Pay

The contingent valuation method is used to estimate the willingness to pay for coastal
marsh protection. The contingent valuation method is a stated preference approach that directly
elicits willingness (and ability) to pay statements from survey respondents. Respondents are
directly asked about their willingness to pay (i.e., change in consumer surplus in Figure 1) for
environmental improvement.

The method involves the development of a hypothetical market via household surveys. In
the hypothetical situation respondents are informed about the current problem and the policy
designed to mitigate the problem. Other contextual details about the policy are provided such as
the policy implementation rule (e.g., provision point design) and the payment vehicle (e.g., a
special fund). Finally, a hypothetical question presents respondents with a choice about the
improvement and increased costs versus the status quo. Statistical analysis of these data leads to

the development of willingness to pay estimates.

The hypothetical situation in the coastal marsh survey involved two decisions. First, the
respondents must decide if they are willing to pay something and, second, the respondents must
decide if they are willing to pay a specific amount of money that would lead to a set number of
wetland acres being protected. These decisions were analyzed separately with the probit model
(Cameron and James, 1987). The probit model was implemented by recoding “don’t know”
responses to the willingness to pay question to “no,” the most conservative approach to dealing
with “don’t know” responses (Groothuis and Whitehead, 2002).

The selection of independent variables was guided primarily by theory and the data
analysis above (Whitehead, 1995). As the bid ($4) amount increased, the probability of a “yes”
response (i.e., willingness to pay) should have decreased. The natural log of the bid (§4) amount
was used to improve statistical fit. The travel cost to Saginaw Bay should have been inversely
related to willingness to pay. The travel cost to the substitute recreation site should have been
positively related to willingness to pay. Income should have been positively related to
willingness to pay if marsh protection was a normal good.

The only demographic variable we included in the model was organization membership.
This was because it was the only variable that consistently explains the variation in attitudes
towards use of coastal marsh. We also included dummy variables equal to one if the respondent
did not report their income and if they thought it was likely that enough Michigan residents
would make the required donation for the program to be a success. Both variables were equal to
zero otherwise. A variable was included to control for the different survey samples in
preliminary models. This variable did not help explain the variation in yes responses and it was
subsequently dropped.

Respondents who lived further away from the substitute recreation sites and who were
organization members were more likely to be willing to donate some positive amount of money
for coastal marsh protection (Table 39). Willingness to pay fell with increases in the bid amount;
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increases with income were lower if the respondent did not report their income, and were higher
for organization members and if the respondent believed that enough Michigan respondents

would be willing to pay.

Hypothetical bias is a problem where respondents are more likely to say that they are
willing to pay in a hypothetical situation than in a real situation (Whitehead and Cherry, 2004).
Since economic values are revealed by behavior, correction of hypothetical bias is necessary to
develop more accurate willingness to pay estimates. We recoded “yes” responses where the
respondent was not sure that they would be willing to pay (these respondents answered less than
7 on the follow-up certainty scale). The determinants of willingness to pay were identical to the

standard model.

Table 39. Probit Models of Willingness to Pay

Dependent Variable
Would donate a
positive amount Very sure that they
of money Would donate $A would donate $A

Independent Variables Coeff. | t-ratio® | Coeff. t-ratio Coeff. t-ratio
Intercept -0.699 | -4.18 1.290 2.05 0.626 0.98
Natural log of $A -0.638 -5.09 -0.496 -3.98
Acres protected 0.000 -0.08 0.00003 0.51
Travel cost -0.002 | -0.84 -0.005 -1.13 -0.001 -0.31
Substitute travel cost 0.005 2.82 0.004 1.36 -0.0006 -0.18
Income3 0.001 0.27 0.009 2.33 0.010 2.65
Missing income -0.415 | -1.81 -1.098 -2.19 -1.275 -2.09
Organization membership 0.394 | 3.34 0.389 2.30 0.408 2.36
Likelihood of success 0.779 4.68 0.827 4.82
Y2 34.62 82.17 63.94
Cases 570 293 293
*The t-ratio is the ratio of the coefficient estimate to its standard error. T-ratios greater than 1.62 (1.96) indicate
that there is a 90% (95%) chance that the true coefficient estimate is not equal to zero.

An important test of the validity of willingness to pay responses is whether willingness to
pay increases with the quantity of the good being purchased. This is known as the scope test
(Whitehead, Haab, and Huang, 1998). The Saginaw Bay willingness to pay values did not pass
the scope test. However, this did not indicate that the willingness to pay values were invalid.
Economic theory only requires that willingness to pay be non-decreasing with quantity. Under
this interpretation of the results, respondents were willing to pay for 1,125 acres but their
marginal (i.e., additional) willingness to pay for additional acreage was zero.

Neither the Saginaw Bay travel cost variable nor the substitute site travel cost variable
were significantly different from zero. Based on the interpretation of these variables provided by
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Whitehead (1995), recreation behavior would not change as a result of the change in coastal
marsh protection. Respondents would take about the same number of trips to Saginaw Bay and to
the substitute site. This result was consistent with the results from the recreation demand analysis
and indicated that the willingness to pay values for additional acres of coastal marsh were wholly
passive use values. Passive use value (i.e., non-use value, existence value) is the willingness to
pay for the resource allocation change that is motivated by concerns other than direct, on-site use
of the increase in the coastal marsh resource. These concerns may include altruism towards other
users, bequests to future generations and ecological integrity. The willingness to pay values
included the value of ecological functions and altruistic values or, at least, respondents were
doing the best they could to formulate these values and used them when answering the

willingness to pay question.

In addition to theoretically important variables, we also considered the role of
information. Knowledge about the Saginaw Bay watershed and coastal marsh did not influence
willingness to pay. This may have been due to the influence of conservation/environmental
organization membership. These members were more likely to know about the watershed and

coastal marsh and were more likely to be willing to pay.

Mean willingness to pay values were estimated following the censored regression
approach of Cameron and James (1987) and the formulas for mean willingness to pay from the
log normal distribution found in Haab and McConnell (2002). The t-statistics were developed
using standard errors approximated by the Delta Method (Cameron, 1991). Mean willingness to
pay was $63 when hypothetical bias was not addressed and $30 when hypothetical bias was
mitigated (i.e., when responses were recoded so that only very sure respondents were counted as

being willing to pay).

The provision point design was intended to provide respondents with incentives to reveal
their true willingness to pay. One reason why respondents might have stated that they would not
donate even if their willingness to pay was above the requested donation was that they believed
the money would be wasted if total donations were not sufficient to fund the program. With the
provision point design respondents were told that if that occurs, their money would be refunded.
Survey respondents who did not believe that the donations would be sufficient were less likely to

be willing to pay.

Actual donation behavior was best predicted by the model that evaluated the mean of the
“likelihood of success” variable. True willingness to pay, on the other hand, was best predicted
when the “likelihood of success” variable was set equal to one; in other words, simulating
willingness to pay when respondents did not reduce their donations out of fear that the money
would be wasted. When willingness to pay was assessed with all respondents believing that
Michigan residents would donate enough money, willingness to pay was $119 with the raw
yes/no responses and $72 when hypothetical bias was addressed.
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Aggregate Benefits of Coastal Marsh

Summary

Building on the analyses in the previous chapter, this chapter factors in the number of
residents in the area for population-wide figures. Using the single-site travel cost model, it was
found that day trip recreation in the Saginaw Bay coastal marsh area was publicly valued at
about $12 million, with another $3.7 million for overnight trips, for a total of nearly $16 million
per year. Over the lifetime of the residents, these values increased accordingly. Using the site
selection travel cost model, it was determined that one additional acre of coastal marsh had a
recreational value of about $83 for a total of $94,000 for an increase in 1,125 acres. Finally,
using the contingent valuation method, it was found that people were willing to make a one-time
donation of between $710 and $3,227 to protect an acre of coastal marsh. The aggregate present
value of 1,125 acres was $2.2 million. Using the midpoints, the aggregate average value of
protecting 1,125 acres was $1,969/acre. The aggregate annual value of 1,125 acres of coastal
marsh protection was $113,000 with a 3% interest rate and $178,000 with a 7% interest rate.

Introduction

This paper has described the survey methodology, presented the survey results and
analyzed these results using various economic tools, to show the attitudes, knowledge and value
of coastal marshes for individual Saginaw Bay area residents. In this chapter, the value of the
marshes for the overall population of the region is presented. These conclusions build on the
former analyses and provide numbers than can be of best use to conservationists, legislators and
others interested in conserving the valuable Saginaw Bay coastal marsh and watershed resources.

Aggregation over time

The recreation values derived from the travel cost method are annual values. In order to
assess the recreation values over time, we calculate the present value (PV) using the following

standard formula:

PV =

!

L nxCS,
=} (l’f'r)l

Where # is the population,  is the discount rate, # is time period (i.e., year), T is the number of
years, and CS is the consumer surplus. We use discount rates of 3% and 7% and aggregate over

30 years.

The willingness to pay values derived from the contingent valuation method are present
values. The annual willingness to pay value, WTP,, over ¢ years that could be received from a
lump sum amount, TP, that earned an interest rate of i percent, is derived from the present
value formula above, according to the formula below:
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Where i is the interest rate. We use interest rates of 3% and 7% and 7' = 30 years. We refer to
these calculations in the next section.

Aggregate Benefits

The baseline recreation value of coastal marsh trips was estimated using the single-site
TCM model. First, we assumed that all of the respondents’ day trips took place in the county of
the typical trip. The product of the consumer surplus per trip and the number of trips was the
annual consumer surplus (Table 40). Since the consumer surplus per trip estimates were derived
from the demand model that includes recreation non-participants, the aggregate recreation value
was the product of the consumer surplus per year and the number of households in the study
region, 98,414. The sum of the county level recreation values was the baseline value. The
baseline annual value of Saginaw Bay coastal marsh-related recreation was $12.2 million for day
trips and another $3.7 million for overnight trips. The discounted present value of the basciine
annual value was $239 million and $151 million using 3% and 7% discount rates.

Table 40. Travel Cost Method: Baseline Coastal Marsh Trip Value

Day Trips

Consumer Consumer Annual

Surplus per Number of Surplus per | Aggregate Value
County Trip Day trips Year (in millions)
lTosco $36.74 0.59 $21.53 $2.12
Arenac $29.45 0.48 $14.26 $1.40
Bay $25.77 2.13 $54.88 $5.40
Tuscola $52.87 0.38 $20.13 $1.9%
Huron $29.57 0.44 $13.07 $1.29

Total $12.19
Overmight Trips
Consumer Number of Consumer Annual
Surplus per Overnight Surplus per | Aggregate Value
Trip Trips Year (in millions)
Iosco 60.90 0.23 $14.10 $1.39
Arenac 49.55 0.16 $8.08 $.796
Bay 22.78 0.26 $5.96 $.586
Tuscola 14.57 0.03 $0.49 $.048
Huron 47.01 0.20 $9.24 $.909
Total $3.73
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The value of a quality improvement per trip was interpreted as the loss in welfare (i.e.,
well being or happiness) that a recreationist would experience on every trip occasion (Table 41).
For example, the respondents who took trips typically took four trips each year. For
comparability with the willingness to pay results, we scaled the recreation value of wetland acres
from 1,000 acres to 1,125 acres. The individual welfare gain from an increase of 1,125 acres of
wetlands was $2.12 (i.e., $0.47/trip x 4.02 annual trips x 1.125 scale factor). Multiplying this
value by the product of the percentage of respondents who take trips and the number of
households in the five county Saginaw Bay region yielded the aggregate value of an increase in
1,125 acres, $93,589, or about $83/acre/year. These values were for a single year. The aggregate
discounted present value of the quality improvement was$1.83 million and $1.16 million using

3% and 7% discount rates.

Table 41. Random Utility Model: Aggregate
Recreation Value of Increased Coastal Marsh

Wetland Acres (1000s) $0.47
Total Daytrips 4.02
Individual Value (1,125 acres) $2.12
Population 44,030
Annual Aggregate Value (1,125 :
acres) $93,589
Aggregate Value/acre/year $83.19
Aggregate Value, Present Value | @ 3% = $1.83 million
(1,125 acres) @ 7% = $1.16 million

The willingness-to-pay values must be interpreted with caution due to the lack of scope
sensitivity. We interpreted the total coastal marsh value as the marginal willingness to pay for
1,125 acres. The marginal value of any additional acreage was zero. The average value per acre
could be found with this estimate but this average must not be extrapolated beyond 1,125 acres.

Aggregate willingness to pay for 1,125 acres of protected marsh was the mean (average)
willingness to pay multiplied by household population. The willingness to pay estimates were
those from the hypothetical bias correction model with the “likelihood of payment” correction
(Table 42). In other words, these willingness to pay estimates were higher and better reflected
the value of coastal wetlands relative to the amount that might be collected through voluntary

donations.

The high household population was the count from the 2000 U.S. Census adjusted for the
proportion of respondents who are willing to pay a positive amount, 51%. The low household
population was the U.S. Census count multiplied by the survey response rate, 22%, and the
proportion of respondents who were willing to pay a positive amount, 51%. This population was
based on the assumption that survey non-respondents had a zero willingness to pay.
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Table 42. Contingent Valuation Method: Willingness to Pay for Coastal Marsh Protection

Low Population High Population

Household Willingness to Pay $72.33 $72.33
Household Population 11,042 50,191
Aggregate Value for 1125 Acres

(millions) $.799 $3.63
Aggregate Average Value Per Acre

for 1,125 Acres $710/acre $3,227/acre
Interest Rate 3% 7% 3% 7%
Household Annual Value for 1125

Acres $3.69 $5.83 $3.69 $5.83
Aggregate Annual Value for 1125

Acres (millions) $.041 $.064 $.185 $.293
Aggregate Average Annual Value for

1125 Acres $36.44/acre | $56.89/acre| $164.44/acre |$260.44/acre

The low end of the range of the aggregate value of 1,125 acres was almost $800,000. The
high end of the range was $3.6 million. The low end of the average value per acre was $710. The
high end of the average value per acre was $3,227. The annual values were calculated using the
annuity formula presented in the previous section. The household annual willingness to pay
value for 1,125 acres ranged from $3.69 with a 3% interest to $5.83 with a 7% interest rate.
Using the low population assumption, the aggregate annual value for 1,125 acres was $41,000
and $64,000 using 3% and 7% interest rates. With the high population assumption, the aggregate
annual value for 1,125 acres was $185,000 and $293,000 using 3% and 7% interest rates.

As in previous research, the low and high estimates provided a wide range of value
estimates. This was due to the extremity of the assumptions used to derive these values. In a
simulation study of willingness to pay, survey response rates and alternative sample bias
correction methods, Whitehead et al. (1994) found that the midpoint of the low and high bounds
was a reasonable estimate of true aggregate willingness to pay. The aggregate present value of
1,125 acres was $2.2 million. Using the midpoints, the aggregate average value of 1,125 acres
was $1,969/acre. The aggregate annual value of 1,125 acres of coastal marsh protection was

$113,000 with a 3% interest rate and $178,000 with a 7% interest rate.
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Conclusions

This final chapter of the report provides legislators, conservationists, and other interested
parties with overall economic assessments of the value of Saginaw Bay coastal marshes to area
residents. The concluding figures presented here are derived from the analyses described in the

preceding chapters.

To determine these concluding figures, we have estimated three basic forms of value

associated with coastal marshes:
a) The value of recreation trips in the Saginaw Bay area,
b) The recreational value of an additional 1,125 acres of coastal marsh, and
c¢) Total value (i.e., recreation and other values) of protecting 1,125 acres of coastal

marsh.

In Table 43, we present the most reasonable annual and present value estimates for each
of the three main values of coastal marsh.

First, the baseline value of Saginaw Bay coastal marsh recreation is large. Using the
travel cost method (TCM) for single sites, the annual value of day and overnight trips is $15.9
million. Aggregating this value over 30 years and taking the present value yields a capital value
(i.e., lump sum value today) of $239 million.

The recreation value of an additional 1,125 acres is estimated with the site selection
travel cost method (TCM). The annual recreation value is $94,000 and the present value is $1.83
million. The contingent valuation method is used to estimate the total value held by the public
for protecting 1,125 acres of existing coastal marsh. The annual value is $113,000 and the
present value is $2.2 million. The willingness to pay values include the value of ecological
functions and altruistic values to respondents.

Each acre of coastal marsh is worth $1,627 over a recreational user’s lifetime. And, over
and above the recreational value are the other values that come to light using the willingness to
pay results. These values add $1,969 per acre over a lifetime—no small change. The recreation
value and the willingness to pay value can be combined because analysis of the willingness to
pay values indicated that they were not associated with increases in recreation trips. They are
entirely passive use values. Therefore, the total value of each acre of coastal marsh is $3,596
over the lifetime of a resident of the sampled region.
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Table 43. Aggregate Value Summary (in millions of 2005 §)

Annual Present Value
Scenario Method
Total Per Acre Total Per Acre
Saginaw Bay
coastal marsh | TCM-single site | $15.9 million $239 million®
recreation
Total value of Combined
an additional (TCM-site $207,000 $183 $4.05 million $3,596
1,125 acres selection + CVM)
Recreation value
of an additional | TCM-site selection $94,000 $83 $1.83 million® $1,627
1,125 acres
Passive values
(beyond
recreation) for CVM $113,000° $100 $2.2 million $1,969
protecting 1,125
acres

®Calculated with a 3% discount rate.

In conclusion, it is clear that the value of Saginaw Bay coastal marshes is considerable.
These values show only a part of the overall importance of wetlands. Other studies, detailed in
the literature summary review section, also attempt to put numbers on the value of wetlands for
ecological services such as flood control, storm protection, water quality and quantity and
various other aesthetic and biological values . It is only when all of these values are taken as a
whole that the true value of these resources can be quantified. It is hoped that this paper can join
the others as another valuable tool in the wetlands conservation arsenal.
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APPENDIX A:

SURVEY INSTRUMENT

Eighteen variations of the following survey were distributed. The variations differed in the
dollar bid requested and the number of acres offered for protection.

43




(JHA0D INOYA)

“19A0 Y2uq 21 Uo ewd 10 Jaquiny suoyd ‘Qureu anok Lim aseard ‘srouuim
3Al) Buotre papialp aq 0) Jupmesp 000°1$ 9W) o3ul PaId)ud 3q 0) JUBM NoA J]

'S9L6-LLT (106) 18 O1MYIn0g qoyy 1eju0d aseald ‘Kaams

Siy noqe suonsanb Aue aaey nof j| ABU0H 10] TTOA SURSD TOU 31D Gjf ‘JUIUINLIZAOS
[D42paf 40 ‘[D20] “3DIS Aq UOUD.IBPISUOD 3puN 10U SI 10y} TOOADIT JODTIPYTO

D SUID1100 24104uo1sanb a1y | TISMSUE IN0A (HIM PIJEIIOSSE 3 T9AU ik

JWEU INoX “snowAuouE A[IINS 335 3 [[IM op1A0dd TIOA Jey) uoneuiojuj 34

90LJO [BUOIZSY ONUE[IY/SYe] 181D “OU] PIIUINULN SN =
AjrenQ) [ejusumuoniaug Jo jusunreda ueSIoIN  «
SO weifold [euoneN saXeT 183 ‘KousBy UOHOLI0I] [BIUSWUCHAUY 'S} =
UOLEPURO. AJHPIIAL PUB USL] [BUONEN =
1313 Aq Apaneiadoos pajonpuod Fursq st Aoarns siyf

"adojoaus paduress ‘passarppe-jjas ‘pasopous aiyy

1 anteuuonsanb pajeldiioo ouy wmjal Uy [, ‘SSYSIEW Pue spuBjom Aeg mewideg qum
aoustradxa pey 12A9U ARy NOK J1 UBAS a[00q SIY} U1 SuOnsanb Y3 JO [je IomsUE
seayd "Aoyjod [eusuonaus eate Aeg mewides adeys djoy o} papuaiut st Aoams S,

SHAS(] ‘ddowy] djroun :ipard yiomiry

UYL NOX o 1ByAp
SIYS.IBIA [BISBO)) Avg] MEBUISES

144

(19400 yoryY)

ews ;10 suoyd ; :pajoeiuoo 9q 03 poysewr pauageld Mok sieotpul ases|d
I é ud g pe q 01 po p

‘(jeuondo) prewy

“suoyy

‘oumeN

‘Bumelp 3y 191us 03 3[qiBI2 aq [[im pue AoAms siy

juas 129q aaey apdoad (09°c 30 (2101 ¥V “BuwmrIp a1 oym parsjus L[jeonEWIOINE 5q [jis NOK ‘SyITOW
o} ysed oty Uy A3Ans Feqrants ¢ o3 papuodsal nok J§ "yoeD ([ § UM [Jia sjuapuodsar Aoams
2o pue ‘007$ UM JIM .7 “00$$ Ul [fiam d0ed 1sat] “jrewss 10 suoyd Aq paynou

pue 5007 ‘52 aumn{ uo Pajosfes AJWOPUEI 3q J[iM SIIUUIAN “UONBILIOJUI JOBIUOD

pue sureu ok opracid asesjd ‘Yses 1 (0Q*1§ 10} Sutmesp Su} O PaISILL 3G O,

- Suimea(q az7LLg -

*20uds suyy asn aseayd ‘s J] ¢ SSYSIEW [EJSBOD
Aeg mew3eg Ul 1$3191UT INOA JNOqe SN |[33 03 31| pjnom nok asp Junpue aloy) s|

03 SOTETS0S SOl ALITIOS MMM/ UTY 18 JOLLISIUL
Y} UO S)NSa1 3Y) JO ATRUILINS B PBAI UBD N0 X "GO0T ‘| 19GOI0(0) UO 3|QR[IBAE oG
1 Asams siy Jo sypnsal ay |, jKeams spy3 39[dwod o sy syi Sunye; 10y nok yuey |,




—-0f -~

000°98$ ueq S0 [
000°98$ PU® 000'yS$ usamiog 1
000%S$ PUB 000'pES Udamidd [
000°vE$ PUe 000'818 Usamzg [
000°818 uey sSaT [

[saxe}
210J2q 3WodUI $(T S,PIOYISNOY InoA apeuINsS asea(d ‘[[eos1 ues nok se 1599 sy (L7)

UOUD AJIOTS 1day 3q J11o Lomsup
410 iy 42quistuay [puos.sad Liaa 3q o uolsanb yxou 3y} 4ap1suoo aydoad awog

SIBa A

{Pa1ajdwos nok sary Juljooyds Jo s1eak Auew moy [(Y4)

ON O
3k M

iAeg meuides uo Kpadold auneloys umo Ajrurey 1ok wi suokue 10 nok o(] (§7)
ON D
A 0O

{SUoeZIUESI0 UOIBAIISUOD
10 [BusuoNAUS Aug ‘03 A3UOL 3INQLUOD 10 Jo AL € Apusms nok o1y (p7)

{3pod diz mof st 1eym (£7)

61

{u0g nok s1om reak jeym uy (z7)

Sy

FISSYRVIHS

AIZALED

¥103080

NOWWODS0Y

asuodsad daauns LBQ%@NME am

‘104 01 Jup1.L0dUIE 10U 24D SAYSIDUL [DISDOD fi 40 *SIIUNOD DAY JO U0 W) A |, uop nod
Jt usazy ~Kuno]) woIny Jo S{ppil oy 0} AJUNO)) JBUATY JO S[PPHL 3 woy pajedo|
91 38341 JO ISOIA] "aulja10ys Aeg meuideg oYy Juoje Pajeoo] YSIBW [E1SBOD JO SIIOE
00081 1MoGe APUaLIMD 318 219U SANUNOY) UOINH PUE ‘B[OISH], ‘ABE “DBUALY ‘0050]
UL PaJe00] I8 SSYSTRWI [e)se0d Aeg] meuides ‘WasAs ysiew [eseoo Aeg meuideg

a1 joedwt Jey) sanunoo 7z Jo ued 1o [[e sapnoul poysisiem Aeg meurdes ay

‘SOYSADUL [DISDOD pUD PaYSL2IDM
Abg mpuiBog fo a8pajmowy anod inoqo suoysanb ysv o1 3y Pinom am ‘1s.41,]

SAHSHVIA TVISVOD AVH MVNIDVS



ilw —
00 $

(oEW 03 Sul][im 9 pInom nok Jet Uofjeuop swy

-9u0 3533e] 3y st 1BYA "ssa] Burgiawos syeuop o Jurjjim aq ySnu g/ § Jo uoneUOp
SWh-3u0 Yy xew o Juifjim jou 218 oym ajdoad swog "a1ow ajeuop 03 Furjjim

2q 1431w g/ § JO UOHBUOP SWN-3U0 31} 33ew 03 Bulljim 218 oym ajdoad swog (9])

& 24NS 240Ul o 24NS $5I] -»>

010 60 80 LO 90 SO vO t00 QIO

{§L$ JO UOHBUOP SUI-3UO 33 eI PInom nok 1Byl nok s1w ams
oY *,,21ns A[3)ugap,, S O] PUB [[8 18 210 J0U,, ST | 213YMm (] 03 | JO 9[ed5 B uQ) (S[)

91 # uonsanb o1 diys asvajd ¢ mowyjuop| [y
9] # uonsanb oy diys asvajd ¢ oN [
ST # uonsanb o1 03 asvayd ¢ sof

{STIUOUI 7| 1X3U U UIyM pun, IS YSIE| [B1se0)) Keg) meuideg
343 0} §/$ JO UOHRUOP SW-3UO B 3NBW NOK PInom ‘SUOHIPU0d asay Jopun (1)

'$251 43Y10 OF UOISIIAUDD 40f 2]qDIIDAD 3 49BUO] OU PINOM YS.ioU Pa1I210.1d

DY} L2quBIAL OS]y "SButY) 12410 U0 puads o] 5531 ¢/ § Ay PINOm nod ‘pun.y

1L 241 Ol G/ § fO UOLIDUOP 2ui1-2U0 D dpru ROA fi UDGUIDWDY “SIYSIDUL [DISDOD fO
2400 §7['] 28vupw puv aspyo.nd 01 Auow YSNOUD 2ADY PINOM PUNLT ISNAT Y1 /S
Jo uoypuop W30 v apviu upSIYOYY Ul SploYaSNOY IV o (0071 u 1) 9% 1moqo fj

MO 1UOP T )
6 @3vd uo gy woysanb o1 diys asvayd ¢ oN [

0% 0

{SYIUOW 7 | 1X3U 343 UIGHAM punj ISni Ysiepy [eIseo))
7 meuideg ay; 03 A2uowl J0 UOHEUOP WN-3U0 & aew o3 Jujjim 9q nok piom (€1)

‘spupjiam 1of soy oyqnd (p.1ousd

Y1 IDY] SBNIDA Y] PUDISLIPUN SIIYDUL UOISIOBP JUAWULAOS djay 1t SUOLISIND
Y| ‘uoypnis [pa4 ayy orut ind a.4om nod fi oY1y 1snf semsup oy L1 ABUCHL T0] SUT{SD
JOU 20 38 y3noyy uaas Ajnfapd Liaa suousanb Sulmoljof sy 4apisuod asvalg

9

o S

sdui g Aecy Jo Toquny

{191 nok Aep oy} Jo pus o)
18 3woy mok 0y paumal nok araym sdir Kep atom sdiy 959y) Jo Aurlr moY noqy (9)

¢ 28pd uo uoyas 1xau 3yt o1 08 asvayd sdi () 0492 f1 ¢ sduif jo soqunN
(STIUOW 71 358d o1 Buump £j1an0e

2INS1a] 19130 10 UOHE3IAT 100pINO Jo ssodmd oy 10 eare ysreur jeyseod Kegq meurdeg
® 10 Aeg meuiBes oy o} swoy 1ok woyy axew noA pip sduy Kugw moy mogy (S)

Byo N
Bugorem pug 0O Smdure) O Fulon yoreg [
SuniiH M UONBAIGSGQ) JIgEN [ Sununy [
Ayderdojoud ayiipim O 3uneog Buiysty

(41ddp joy1 110 yo2y2) jeale ysiew [BiSe00 Avg meuIdeg B Jo Aeg
memideg a3 03 systa mok Suump ur sjedioned nok pip souianoe Jo ad4 yeym (v)

*¢ 23pd U0 U01103s 1x2u 3Y1 01 08 2sV3)d ¢ ON [
A O

{,21nS19] 1O UOIEAINAL JOOPINO
10} Bare ysiew [BisB0d Avg meuideg e 10 Aeg meuides oy} pajisia JoAs nok saeH (£)

‘SUOSD3S 4sY1o Zurinp Lip puv suospas dupp. up papooyf

9q ADwt S2YSLOW JOY} L2QUIBWBL ‘OS] SQILIYS PUD 'SISSDAS ‘SPYSNL ‘S|IDIIDD 24D SpUDIA
100104} DY) 2434 M SPYSIDW DY] BUIPNIOUL LIDM BY] ADIU 40 UO 2UBM HOA UDYM dttl) AuD
apnjout pap ysaow [pispoo Abg mpur3pg v 40 ADg MDWIBDS 0} SIISLA “SIYSIDUL [DISDOD
Avg mowBog yim saouatiadxa 4nod ;noqo yuryl p puv ¢ sa3od uo suoysanb oyl 404

NOLLVIMDHTH HSHVIA 'TVISVOD AVH MVNIDVS



—-— o —
juswsAordun
= = = = 0 Ayjenb 1a3e M ()
0 O o O =] uisumoy pue
uonesnay (3)
0 O 0 O 0 lonuos
uotsoiq (J)
seaIm
D o = o o Surumeds pue
Buipaoj ysig (a)
seare Jurpagy
0 = = D = pue unssu
1mopaem (p)
[onuod pooyj
0 o n a o pue uonuIal
1918M ULIOIS (3)
N n n n ) yuouidojsasp
ueqin (q)
m) m) m) n ] wswdoaasp
[eamnoudy (v)
v wuppioduy
onadg  uvrioduy 0N juopodwy  Jupioduy

oN 10N IDYMINOS  IDYMIWOS Az g

(uorudo anod s1oapfo. 1s2q Joy1 x0q 2y
5002 2502] ) (MO 0] SAYSIBW [EISBOO JO SIST BUIMO|[0] 1) 1B yuepodunt Mof (1)

Ly

-apiaoad saysiewt [BISROD
TeY} S11J3USq SY) SISBAIOP YSIEW [21S80O Jo juawdo[aasp jeimnoude pue ueqn

‘Jyount ueqin pue jeimnoude Fuusyjyy Aq Lirfenb 1aiem saoiduwy

‘Bunjiy pue ‘Juryorem paiq ‘Gununy

‘Burysy BUIPR[OUL SINIATIOE ISLINO) PUE [BUOIIE1031 JO 25UB 3pIM € poddng
‘S1Jauaq [OUOO POOY} PUB UOIUS}SI 19JBM ULIO)S 9PIAOLJ

"UoISoId pue uonodr sAem woy Auadord sujjaloys 1091014

‘Je1qey Suipas) pue Sunsau [mojiojem spiaold

"ahajjem pue yoiod mofja£ se yons sy Joj seare Sujumeds pue Surpa; apiaolg

SSSNN N

:saysiew (215800 Aeg meuides ‘sjyjousq Jo vquing
© apiaoid Layy asneoaq yuspoduws 518 SaySIRW [B)SEOD 9534} 18y KBS SISHUAIOS OO

‘Aeg meuideg punose YSIEW [BISEOS JO SOIOR 00G'S [

moqe AjuoLInd S 9151 |, "UIBWISI S3YSIBW [EISE0D [RuIdLIO S, KBy meuideg jo Jjey-suo
mnoqy -a3ueyo waskso0os pue “JuswaFeuew pue| ‘voynjjod y3nouy) saysiew [E}SE0D
JO sso| pue uonepeidop ui paynsal saey a1y nouTe pue JUewdo[dAP UBQIN YIOg

"S1JaUaq OTouo93 Juepodur

a0 pue sqof ap1aoid satsnpui asay |, “seojejod pue sueaq ‘sjesq Jedns punoue
$3A]0A31 330y Alouryorwt AAeay pue ‘reSns 193q ‘S[EONULYD JUSWa0 ‘wndjoxnad
‘sped aanowome jo sisinjoejnuewl 0) a0y si Aeg meurdes "Awouoos jeuoi3ai Keg
meuideg ays 03 s1yyauaq juepodir papiacid aaey amnouse pue 1uswdojaasp ueqin)

‘23pd 1x2u 2y}
uo suoysanb ayy somsup nod 240f6q uonvuLiofur Suimogof ay) poa. 8803 "SAYSADW
1DISD0D pup 1UPWAOI243P DIUOUOI3 1NOGD SUCIISIND JUWOS YSD 0] DY} PINOM M ‘IXaN

STHSYVIA TV.LSVOD AVH MVNIDVS
ANV INFNJOTIATA DINONODA




00’ $

(dry auo
i} 240Ut 10f pasn aq jou uvd joy} Juswdinba dup pup ‘sa3p.442q pup poof 1oq 1o
14nod uof Sp3 s SwWay Yons apnpour asva]J) {Awoy wnial nok [Hun suwoy 9ABs| nok
>uo diy [e01d4) & uo puads nok op Keuows yonw moy ‘|[e931 ued nok se 13q sy (1)

(umoy 40 1))

Loms

uo1Ba1031 [831dL) ML 03 359500 $1 18 Um0} 1o K310 o) Jo sureu oy 11y (0F)
uoiny M elOOSny O L2 O Jeualy [ 00801 O

(auo asooyo) ;din
1221d4} 1nok uo 03 jaaey uayo Jsow nok op Kjunos [e1se00 Keg mewdeg j1eym (6)

A UG u]
umorem pug 0O Suidure) Buron yoesg
SunjiH UONRAISSGQ 21BN [ Sununy
Aydes3oloqd ajuplim 0 Suneog O 3umsty O

(au0 as00yo) (dix (8911 INOK 1O AJIATIOR [BUONBAI0B] UIBWI ayy stiegm (8)

Aep suo ueyy 310N [
Kep sjoym o4y M
smoygoly O

smoyp oz
sinoyzol | O
fmoy | lepuny

(auo asooyd) ;Keys nok op Suoj moy ‘eaIe
ysiew [eise0d Aeg meudeg e 1o Aeg mewdeg oy 03 J1sta (2o1d&) mok Suungg ()

“diig UOHD2193.4 DIUD Ys.iput |D1SDOS dng MOUISDS
{bg mpu3pg o3I 4nod mogo yuy ‘23vd siyr uo suoysonb 2y} Ldoasup nod uayy

8P

—f -

‘Justdofaasp 18Y30 pue ueqn ‘[eImnoude 03 anp 10|
3Q 0] 9NUNTOD {[IM SBIIL ISIY) ‘YSIPW [B1SEOD JO Sa10® ¢7|‘| oFeuew pue aseydind 0}
Suipury y3nous saey 10U S30p WeiFold UonI9I0Id YSIEW [21SB0]) ARyl MmeuIdES,, oY1 J]

"saysieul {8}se00 A mBUITES 18 $9)IS [BUONBONPS PUB $$3008

or1qnd ap1ao1d 03 pasn aq pinom Asuour exjxa oY) ‘saxoe g7 ‘| aSeuew pur oseyoind
0} paimbai junouwre sty ueys 1918213 ST ASUOUI PSJBUCP JO JUNOWER SY) §| ‘SIIOB ST 1]
a8eurw pue aseyond 01 4Snoua Jou S JUNOUIL [210] 3Y} JI PAPURYSL 3G PINoMm ASUO

ysiey [gysecs feg meuibeg jo sany

ysiew peyosjoid
uj eswasou} posodoid

ysiew pepsioid @

ysiew Bupspay

spuesnoyl

‘s1oumopue] areaud

pue ‘sdnoid [eJUSWILOIIATS PUE UOTIBAIISUOD ‘SJUSWUIOA0T 80| PUE 31B)S ‘[RIOpa]

3y} woy seAneIuasadal apnjous pinom 1ey; SI0)031IP JO PIeoq € AQ PaIsISIUTWpE

3q pjnom pun,j Jsn1] 9], "soYsIew [e1s80d Aeg] meuides Jo saioe ¢z | sfeuew pue
aseyoind 0} Pasn aq pInom , pun,j ISn1] YSIB [EISE0)) ABE MBUISES,, B 0] SUONNGLIUOD
Krejunjo, -paysiiqess st ueiSo1d uondsjolg ysiep [eiseo]) Aeg meuideg,, e asoddng

‘sioumopue] s1eaud woy pue| sy Suiseyomd £q papoajoid aq ued soysieul [BISBOD
Keg meurdeg paumo Aajeanid jeuonippy uswdofoasp woy pajoajold pue paumo
Aporgnd s1e soysiew [ejseod Aeg meuldeg Jo salde 9008 [ JO MO 000‘6 ‘ApusLIny

“AFHOUr 10] 10A BULYSD 10U 94D oM pup

JUWUIIAOZ [D49P3f 40 IDO0] B1DIS AQ UOYD.ABPISUOD 43pUn Jou st jpsodoud LiouSou
s1y 28pd jxau 2y3 uo suousanb oy Buriamsup a.0foq SO0 [DI1IBYIOTATY
Butmojof 3y pras asvald ;nok 01 YIIOM SaYSIDUL [DISDOD DG MDUWISDS 24D 1DY 44

WVIDO0Ud NOLLDALOYUd HSYVIN 'TVISVOD AVd MVNIODVS V



SumioN O sSmiv 0 swos O Vv O

{Saysiewl [e1se0o Aeg meuides jnoge mouy nok op yonw moy (7)

FuigoN My 0 swos 0 vy O

{paysivrem Aeg meuides oy jnoqe Moy nok op yonuw Mol (f)

>

PR T IMOAD SR 0y

SAARIALOD COSTABAA Jo VLR FumMpLIS] 1BAR Joyew T >

YSIB]] [BISBO)) *7 aandig

'SUOSESS 13G)0 BuLImp AIp pue SUOSLIs AUre) uf Papooy 9q ABW SSYSIBLI
1S80]) "SqTIYS pue ‘sasseId ‘SAYsnI ‘S[1e)eo S1e soysIell [eiseod uf syueld [eordK) oy,
ysiew onenbe pug ysrenr jusBIaLus ‘SpULHS ‘SMOPEA JoM APR[OUI SIYSIELI [E)SEOT)

6%

PO 0O
UBDLISUIY-UBISY {1
owedsiH/oune] )

UBOLISUIG-UBOLYY [
uBlSEONE)/ANYAM [

Lynm Kynuapi jsowr nok op dnoad 1eym (17)

sppwad
SIEN O

{P[ewWay 10 apew nok ary (p7)
81Joo8e oy repun ojdoag ~

{81 30 982 oy 1opun axe sjdoad asay) jo Aurw moy (61)

0z# uonsanb o diys asvajd ‘uos.ad (1) auo fi & sdoad

¢pioyesnoy moX ut oAl Ajjeuuou ‘J3SIN0A gaipnoul ‘sjdoad Kuew moy (g)
“SAOMAROUD AJjo1as

1oy 3 |1 susmsUD ano] Apms siy fo synsa. sy1 2z41pup sn dpay i suotsanb
2s2Y | "ployasnoy .anod pun nod ;noqo suoysanb auos Yo 01 ay1] pHom am ‘Ayout.y

A TOHASNOH ¥YN0A LNOIV NOLLYINYQANI
e ISEX i} INE> i
RAPNIION [ 10U IRYMOWOS [ BYMIWOS M At A15A
{SYIUOUWE 7] 1X3U o) uIyiim punyg

ST, 91 0} G/ § JO UOIBUOP SUIN-0UO & 9B pinom UeSIyoijA Ul Spjoyasnoy {[e Jo
%1 18 S1 31 ury nok op Ajax1) moy “pesodoxd [eonjeqpodAy ayy urede Jopisuo) (L1)



APPENDIX B:

Economic Importance of the Great Lakes Coastal Marshes:
A Literature Review

July 25, 2005

This project, authored by Southwick Associates, Inc., is a collaborative effort funded by:
o Coastal Management Program, Michigan Department of Environmental Quality
e National Fish and Wildlife Foundation
e U.S. Environmental Protection Agency, Great Lakes National Program Office, Great
Lakes Grants Program
e Ducks Unlimited, Inc., Great Lakes/Atlantic Regional Office

Introduction:

Very little has been published about the economic value of the coastal wetlands of the Great
Lakes and less still on the value of Saginaw Bay marshes in particular. Despite this paucity of
specific studies, relevant data on wetlands values in general and the process of valuing wetland
resources are available from a number of published journal articles and various Internet sources.
This information, summarized and analyzed here, provides a basic framework for focused
surveys of relevant stakeholders and other original research to assess the current economic value
of Saginaw Bay marshes and the potential losses if these areas are degraded or destroyed.

Studies on the Value of Great Lakes Wetlands:

A pioneering study of the value of fish, wildlife and recreation of Michigan’s coastal wetlands
was conducted by a team from Eastern Michigan University for the Michigan Department of
Natural Resources (Jaworski and Raphael, 1978). This study used extensive data on land values,
bird migration routes and hunting values, fish abundance and fishing data, and various other
parameters for detailed sections of Michigan’s coastline. No study since then has presented such
a thorough and exhaustive treatment of the situation. The complete study can be viewed at:
http://unicorn.csc.noaa.gov/docs/czic/QH76.5.M5_J38 1978/95DB33.pdf

Jaworski and Raphael calculated their results primarily using 1977 dollar values based on
wetlands acreage surveys in 1972. Unfortunately, values people held for resources 30 years ago
are not necessarily comparable to today's values, even after adjusting for inflation, as people's
values shift over time. With this disclaimer in mind, the Yr. 1977 data, converted to Yr. 2005
dollars is summarized below:
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Table B-1: Average economic value of Michigan wetlands (Jaworski and Raphael, 1978) ]

in Yr. 1977 dollars and converted to Yr. 2005 dollars (See note*)
Value per acre/yr Yr. 1977 doliars Yr. 2005 dollars
Overall value $489.69 $1,578.16
Sportfishing $286 $921.71
Nonconsumptive recreation $138.24 $445.52
Waterfowl hunting $31.23 $100.65
Trapping of furbearers $30.44 $98.10
Commercial fishing $3.78 $12.18
* Note: Values people held for resources 30 years ago are not necessarily comparable to
today's values, even after adjusting for inflation, as people's values shift over time. Please
be cautious when using old data.

Three more recent studies referred to in the literature also attempted to assess the economic value
of Great Lakes coastal wetlands (Amacher et al, 1988, Amacher et al, 1989 and van Vuuren and
Roy, 1993.) The Amacher et al (1988) paper provides a synthesis and summary of wetlands
valuation methods applicable to Great Lakes coastal wetlands, but does not provide numerical
estimates of these values. A follow-on paper (Amacher et al, 1989) attempts to provide figures
for the fisheries and wetlands of Lake St. Clair and Saginaw Bay. This data is summarized and
analyzed in Internet footnotes (http://ageco.tamu.edu/faculty/woodward/paps/WetMetaData. PDF
) from a more recent paper (Woodward and Wui, 2001). Among the sites studied by Amacher et
al (1989) was an 8,500 acre coastal wetland site in Saginaw Bay and economic values for this
site were calculated for commercial fishing catches from 1983-85. In the Woodward and Wui
analyses of the Amacher et al data, the marginal catch pound per acre was 169.42 per month
yielding a mean value of $114.36 (yr. 1990 $) per acre. Van Vuuren and Roy (1993) studied the
different values of wetland areas of Lake St. Clair (Michigan and Canada) to private duck
hunters and public hunters, anglers and trappers using a travel cost analysis method. Three sites
were examined: a 49.4 acre diked wetland site, a 370.7 acre diked wetland site and a 741 acre
undiked site. The value per acre of these sites in base year 1993 § and converted to yr. 2000 § is

presented in Table 2.
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Table B-2: Travel cost analysis of three wetlands sites in Lake St. Clair, Michigan and
Canada (from van Vuuren and Roy, 1993)
yr. 1985 $/acre/yr yr. 2000 $/acrelyr
Site 1: 49.4 acres, diked
Public hunting $10.68 $17.07
Hunting clubs $115.20 $184.09
Trapping $5.39 $8.61
Public and club hunting
fishing, trapping $131.27 $209.77
Site 2: 741 acres, undiked
Public hunting $20.16 $32.22
Fishing $46.87 $74.90
Public and club hunting
fishing, trapping $83.55 $133.51
Site 3: 370.7 acres, diked
Hunting clubs $97.47 $155.76
Public and club hunting,
fishing, trapping  $113.54 $181.44

Two other studies (Lupi et al, 2002 and Hoehn et al, 2003) looked at Michigan respondents’
valuation of coastal wetlands and their willingness to accept different forms of mitigation. Using
focal groups and questionnaires, the Hoehn et al (2003) research team assessed Michigan
resident’s knowledge of wetlands functions and services and used these results to evaluate
different economic approaches to valuing wetlands. Their study pointed out the necessity of
devising better tools for informing the public about wetland functions and services to help
alleviate misperceptions that affect the public’s valuations of different wetland types. They also
pointed out that service-based evaluations should be combined with valid technical data for
utmost utility in these evaluations. The Lupi et al (2002) study built on these results to determine
how well Michigan residents could evaluate mitigation projects, and found that their focal groups
understood wetlands values enough to be concerned about trade-offs when wetlands with
different features are substituted in no-net-loss policies. Their study groups all agreed that
wetlands with less ecological complexity and features need to be larger in mitigation projects
than original wetlands with more beneficial characteristics. The researchers used a variety of
questionnaires to quantify their focal group’s willingness to except trade-offs under various
conditions. Although these two related studies provided insight into Michigan residents
understanding of wetlands, there were no value/acre statistics that could be directly incorporated
into other studies. Otherwise, these papers provided tested methods, including questionnaire
forms, that might enhance upcoming Saginaw Bay area use and non-use surveys.

Useful information on Saginaw Bay wetlands was also available in an EPA website
(http://www.epa.gov/glnpo/aoc/sagrivr.html) describing the Saginaw River/Bay Area of
Concern. According to this website there are presently 40,000 acres of all types of coastal
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wetlands in the Saginaw Bay area and 17,800 of these are emergent coastal marshes. This site
proved useful in defining the “Saginaw Bay” geographical boundaries for survey purposes.

Studies on the Value of Wetlands in General:

Scores of studies have been done trying to assess the economic value of various wetlands
worldwide using a myriad of different valuing techniques and addressing many different
wetlands components for wetlands with highly varied characteristics. Not surprisingly, the
numbers reported in these studies vary widely and are difficult to compare in any meaningful
way. Dozens of modeling and other highly theoretical studies have also been published
addressing various components of wetlands valuation, with little consistency among these and no
hard data that was useful for this study.

Fortunately, despite the inherent difficulties, in recent years a number of economists and
ecologists have attempted to summarize the existing wetlands valuation literature and begun to
search for commonalities and other attributes that can be more widely applied (Costanza et al,
1997; Heimlich et al, 1998; Woodward and Wui, 1997; Kazmierczak, 2001a; Kazmierczak,
2001b; Schuyt and Brander, 2004). As with the original documents, however, these studies all
have taken different approaches to summarizing existing data, and have put different slants on
their findings. Relevant general findings from these studies are summarized in Table 3 and
converted to US 2000 $ for comparison.

Table B-3: Estimated values of freshwater wetlands per acre from academic literature

Service Valuelyr (base year) Value/acre/yr (yr. 2000 $)
Flood * $393/acre $517.78
Quality* $417/acre $549.40
Quantity™ $127/acre $167.32
Recreational fishing” $357/acre $470.36
Commercial fishing* $778/acre $1,025.03
Bird Hunting* $70/acre $92.23
Bird Watching* $1,212/acre $1,596.81
Amenity* $3/acre $3.95
Habitat* $306/acre $403.16
Storm* $237/acre $312.25
Species/habitat protection**  $249.44/acre $249.44
Freshwater marsh™* $145/ha+ $58.70
Food production**** $47/ha+ $21.89
Habitat/refugia™** $439/ha+ $204.37
Recreation™** $491/ha+ $228.57
Total ecosystem services*™**  $19,580/ha+ $9,115.10
Saginaw Bay commercial $114.36 $153.16

fishing data *
* Mean values from Woodward and Wui, 2001 (1990 §),
** Mean values from Kazmierczak, 2001a (2000 $)
~**Median value for freshwater marshes worldwide from Schuyt & Brander, 2004 (2000 $, per ha)
**Average value for swamps/floodplains from Costanza et al, 1997 (1994 §, per ha)
A Mean values for commercial fish catch, 1983-85 from Amacher et al (1989) calculated by Woodward
and Wui (2001) in 1990 $.+ base values in hectares/yr converted to acres/yr in 2000%
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Of these studies, Costanza et al (1997) took the most holistic view, with an attempt to value all
ecosystem services for all biomes worldwide and to consolidate these into global figures.
Wetlands, divided into saltwater/mangroves and freshwater swamps/floodplains, were among the
biomes considered in this assessment. Figures for this study originated in literature reviews in
addition to original calculations based on theoretical assumptions made by a team of ecologists
during an intensive weeklong workshop. Worldwide studies were considered, with necessary
adjustments for currency and GNP. Many of the ecosystem services they analyzed, such as
nutrient cycling, gas, climate, water and disturbance regulation, soil formation, pollination,
biological control, etc. were values rarely addressed in economic literature, and translate to
values far exceeding those for other more pragmatic services valued in other studies.
Interestingly, a few of the services they analyzed, including habitat/refugia and recreation do fall
in line with similar figures from other more localized wetlands valuation studies. One factor,
food production, was much lower than most other studies addressing the value of fish and
wildlife harvested from U.S. wetlands. In our opinion, this may in part relate to the additional
recreation value associated with public harvesting of fish and wildlife in the U.S. compared to
more subsistence-oriented harvests in some other parts of the world. The most comparable
parameters to other U.S. studies are included in Table 3.

Another globally based analysis, with widely different results was conducted by Schuyt and
Brander (2004) for World Wildlife Fund based on 89 studies in the database of the Institute for
Environmental Studies in Amsterdam. These figures stem from studies from around the world,
but a number of values not relevant to US studies, such as firewood collecting, are included, and
others that are of key importance in coastal Great Lakes wetlands, commercial fishing for
instance, are not included. In this study, the median wetland economic value calculated for
freshwater marshes, at $145/ hectare /year ($57/ acre/yr) was much below the numbers extracted
from U.S. summary studies and the Costanza et al (1997) global study.

Kazmierczak (2001b) summarized 12 peer-reviewed studies evaluating economic linkages
between coastal wetlands and hunting and fishing and found that these figures ranged widely
from study to study. Aggregate hunting and fishing (commercial combined with recreational)
values ranged from $16.76/acre/year to $1,025.03/acre/year in yr. 2000 US dollars.
Willingness-to- pay studies were slightly more consistent between studies, but still ranged from
$83.99 to $616.36/acre. He concluded that the value of hunting and fishing among different
wetland sites depends on geographic location, the fishery in question, and other factors that differ
widely from place to place. No number from this analysis was validly extractable for the
purposes of a study of the Great Lakes coastal marshes.

In a related study (Kazmierczak, 2001 a) of economic linkages between coastal wetlands and
habit/species protection, more consistency was found across the eight peer-reviewed studies that
were examined. These values ranged from a low of $168.96/acre/yr (yr. 2000 $3) to a high of
$403.16/acre/yr. with a mean of $249.44/acre/yr for species/habitat protection. In conclusion,
Kazmierczak stated that “Geographic location and type of marshland appeared to have a
relatively minor impact on the estimated values.” Indeed, his overall figure was remarkably
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close to the figure of $204.37 (yr. 20008) for habitat/refugia that was obtained from the
international economic analysis of Costanza et al (1997).

Heimlich, et al (1998) also summarized a number of wetland valuation studies from the United
States and Canada and divided the findings into the categories of “marketed goods”, “non-
marketed goods™ and “ecological functions” with values given in 1992 US dollars per. They
considered marketed goods to be fish, shellfish, and fur-bearing animals, and divided non-
marketed goods into a variety of categories including “general non-users” and “users” of fishing,
hunting, recreation, etc. “Ecological functions” include amenity and cultural uses, and general
unspecified uses. A wide range of values are given for all of these categories and many of these
categories were unexplained and/or very different from other attempts to quantify these in the

literature and were not considered further in this report.

Finally, Woodward and Wui (2001) analyzed 46 studies and selected 39 of them with sufficient
commonalities to enable viable comparisons. Their “meta-analysis” of these studies showed a
wide range of values for all wetlands categories that were examined. Surprisingly, those that
they deemed “weak” and “strong” studies had similar ranges in values. Results were reported in
yr 1990 $/acre for “single services” wetlands, and the authors stated that these numbers were not
additive. Their results are summarized in Table 3 for single service wetlands. The authors
pointed out that these numbers cannot validly be totaled up, since many of these services overlap
others. Of all the services they studied birdwatching and commercial fishing yielded the highest
values by far per acre of wetland. Due to the wide range in figures, the authors concluded that
finding summary figures from the literature was not as useful as direct studies of the value of

particular sites.
Sport Hunting and Fishing in Michigan:

Although the Saginaw Bay coastal wetlands are important to duck hunters and the fish produced
here are important to sport fisherman catching yellow perch, walleye and other species in the
Bay, it is difficult to quantify the economic contribution of these marshes. Little data is available
on the economic aspects of duck hunting. Regarding economic impacts, due to a small sample
size, results were not available for bird hunting in Michigan in a recent state-by-state hunting
economics report (IAFWA, 2003). The overall numbers, based on a national survey conducted
by the U.S. Bureau of the Census and the U.S. Fish and Wildlife Service, show that the state has
753,507 hunters, spending $671,670,664 for hunting related goods and services with a total
multiplier effect of $1,281,527,914. Most of this accrues from deer hunting, which accounts for
666,801 hunters (or 88.5% of the hunters in the state). A 1991 version of the same report
showed migratory bird hunting represented five percent of hunters’ expenditures in Michigan In
addition, migratory bird hunting represented 10.8 percent of all national hunting expenditures in
1991, and 11.1 percent in 2001. Recognizing that migratory bird hunting activity in Michigan
may not have followed the same trends as national migratory bird hunting activities, this may
still be a positive indication that the same percentages between general hunting and migratory
bird hunting in 1991 might apply in 2001 for Michigan. There is no breakdown, however, on
how much money duck hunters actually spend hunting in the coastal wetlands of Saginaw Bay
specifically, and more research is needed to attempt to quantify this.
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Michigan is one of the top ten states for sport fishing, accounting for $2.17 billion of economic
output in 2001 (ASA, 2003). Many of these anglers fish in the Great Lakes. In 2001, Michigan
had 680,000 Great Lakes anglers, spending 7,002,122 days fishing. These anglers provided an
economic output of $1,115,439,183 and accounted for 11,274 jobs. Saginaw Bay is known for
its yellow perch (Perca flavescens) and walleye (Sandor vitreus) sport fisheries with many
charter boat operators originating in this area. Fielder et al (2000) reported that there was an
annual average of 287,000 angler trips in Saginaw Bay during April-Oct in 1991-97 and that
90% of the fish caught were yellow perch, followed by walleye, then other assorted species.
Both yellow perch and walleye are known to sometimes spawn in shallow water of the coastal
marshes, as well as offshore reefs. The coastal marshes of Saginaw Bay no doubt contribute
stock to both fisheries, although walleye stocks in recent years have also been greatly enhanced
with hatchery released fish (Fielder et al, 2002). There is no economic value at present
attributable to the Saginaw Bay coastal marsh contribution to sport fishing activities in the Bay
but it is likely to be significant. As can be seen in Table 4, the yield (in kilograms) and harvest
in numbers times 1000) of sport fish from Saginaw Bay, although not as high as historic
commercial levels, continues to be considerable.

Table B-4: The total annual harvest and yield from Saginaw Bay sport fishery 1983-

2000, with average annual historic (1891-1944) commercial values for comparison. Sport
fishery values include open water, ice fishery and Saginaw/Tittabawassee River harvests as estimated by
creel surveys with on-surveyed portions extrapolated from averages of surveyed years (Fielder et al, 2002).
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Commercial Fishing in Michigan Great Lakes:

Data on commercial fishing landings, available from
http://www.st.nmfs.gov/commercial/landings/annual_landings.html, are tabulated for each state,

including figures for both walleye and yellow perch in Michigan. Michigan is the only state in
the country reporting catches of walleye. Table 5 gives a summary of these figures for years
1999-2002, the latest year for which data is available.

From the same source as the commercial fisheries data, as with the sportfishing data, it is
difficult to determine the contribution of the spawning and nursery grounds of the coastal
wetlands of Saginaw Bay to these numbers, but they are likely to have an impact.

Amacher et al (1989), using 1983-85 commercial fishing catches attempted such an analysis for
Saginaw Bay, however, and determined that the contribution to commercial fishing harvest
yielded a mean value of $114.36 (yr. 1990 $) per acre. Converted to yr.2000 dollars, this
amounts to $153.16/acre of wetland, providing fish harvests remain at similar levels. Although
there is no information available on commercial catches in Saginaw Bay some insight can be
obtained by looking at trends in overall catches of all species in Michigan over the years.
Commercial catches of all fish in Michigan have declined since 1985 in pounds, but the price of
these catches increased. In 1985, for instance, 7 800.1 metric tons of fish were landed in
Michigan, for a total value of $7,515,000. In 2002, only 4,290.8 metric tons were landed in
Michigan, but these had a similar value of $7,361,985. Given the similarity in the economic
value of fish landed in 1985 and in 2002, the number calculated by Amacher et al (1989),
converted to yr 2000$ of $153.16 may still be a good estimation of the contribution of Saginaw

Bay marshes to commercial fisheries in the Bay.

Birdwatching and Nature Viewing in Great Lakes coastal wetlands:

The coastal wetlands of Saginaw Bay provide habitat for abundant and diverse bird populations,
which attract birdwatchers and nature viewers from around the State. Researchers studying Lake
Huron coastal wetlands have found that birds are more abundant and more species are found on
larger wetland areas with more structural diversity in the horizontal and vertical planes (Riffel et
al, 2001). They have also determined that the landscape context of these wetlands and the
character of the surrounding areas also influence the type and numbers of birds to be seen (Riffel
et al, 2003). Providing as large a tract possible of the most diverse wetlands creates the best
birdwatching conditions. Unfortunately, little data exists on the economic impact of
birdwatching and nature viewing in Saginaw Bay’s coastal marshes. A nationwide report on the
economic benefits of nature viewing indicated that about 2.7 million people in Michigan
participated in nature viewing activities in Michigan in 2001, for a combined expenditure of
$692.8 million in 2001, for an output of $1.307 billion (including direct, indirect and induced
effects) and accounting for 17,350 jobs in the State (USFWS, 2003.) It is difficult to extrapolate
figures specific to Saginaw Bay from these numbers, but they are no doubt considerable.
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Other activities with economic value:

Various anecdotal accounts were also given of the presence of wild rice, cranberries and other
products in coastal Great Lakes wetlands that are collected by some local people and native
Americans, and likely provide some additional level of economic value for marshes. No
references have been found, however, that give the amount harvested or the values this might
entail for Saginaw Bay marshes. Other activities and services may also come to light in further

research.
Recommendations for Further Clarifications: Midwest Wetlands Value

The data and literature summarized here gives a good framework for further economic studies of
the value of coastal wetlands of Saginaw Bay. This literature has been summarized in a standard
“Literature analysis” form in another document. Comments on some issues are italicized in the
text above. Based on these two documents, however, further clarifications may be needed in the
final study, as follows: (Authors’ note: the literature review presented in this Appendix was
conducted prior to the economic analysis. The gaps identified below were then considered when
planning the economic study. The Executive Summary includes recommendations about
additional research that could be initiated next).

e One key paper used in the summary was only available via abstracts and from other analyses
in which it was referred to.

van Vuuren, W. and P. Roy, 1993, “Private and social returns from wetland preservation
versus those from wetland conversion to agriculture,” Ecological Economics, 8: 289-305.

e Extrapolating from the Amacher et al (1989) estimate of the value of Saginaw Bay marshes
for commercial fishing, in the literature analysis summary document, provides a bit of a leap
to use it today. Presumably their estimates came from landings of commercial fish in
Saginaw Bay, and not statewide. I’ve tried to compare these to statewide landings over the
years and justified acceptance of his estimates. Is this fair?

o ]t may be helpful to have better targeted information, such as:
1. Fish landings in Saginaw Bay for fish that spawn in the marshes
2. Numbers of duck hunters, anglers, birdwatchers, etc. in Saginaw Bay coastal

marshes
3. Value/acre of this land on the real estate market
4. Information on other products (wild rice?) harvested in these wetlands

e The Hoehn (2002) and Lupi (2003) papers identify the level of knowledge Michigan
residents have regarding wetlands and their benefits, plus information regarding questionnaire
content and design. The results will help strengthen the results.

e Existing EPA information regarding Saginaw Bay wetlands may likely define the geographic
boundaries of this study.
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o The results of the literature review define many of the wetland services and functions that
can be measured in the general public survey.

e The available literature regarding commercial values is old. Newer data specific to Saginaw
was not located. If such data is needed, we will contact the DNR to see if more specific data are
available. There is no need to include commercial fisheries in the upcoming surveys as their
values are derived from the income generated through harvests.

e Recreational landing data versus total catch (landings and released) need to be researched on
noaa.gov to gain a better idea of release rates and habits among MI Great lakes anglers.

Conclusions

This review summarizes a number of studies that address the value of Midwest coastal marshes
and of wetlands in general. What is not yet clear is the amount of money that it would cost to
replace the services that these natural ecosystems provide to human residents nearby. Without
wetlands, more human-engineered structures would need to be built to shelter people from storm
surges, to filter and treat their drinking water, to control for erosion, to hatch and restock fish and
other food sources. All of these services wetlands provide free of charge. A number of authors
of wetlands valuation studies try to address these issues, but it is not until the taxpayers actually
see the money needed to replace these natural services that people will begin to pay attention to
wetlands loss. As inflationary costs for building material and energy sources rise, so too will rise
the cost of new construction of erosion and flood control barriers, water treatment plants and
other facilities. It is in the public’s best long term interest to protect the wetland resources that
exist now, to offset increasingly huge costs to replace the services they presently provide.
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APPENDIX C:

TECHNICAL ECONOMIC TERMS USED IN THIS REPORT

Conditional logit — A regression model in which the dependent variable is a choice among a set
of alternatives. The independent variables are alternative specific. For example,
recreationists choosing among a set of recreation sites might consider the travel costs to
each site and the characteristics of each site. The conditional logit model estimates the
impact of travel costs and characteristics on the probability that each site is chosen.

Contingent valuation method - The contingent valuation method is a valuation approach that
directly elicits willingness (and ability) to pay statements from survey respondents. In
other words, respondents are directly asked about their willingness to pay (i.e., change in
consumer surplus) for environmental improvement. The method involves the
development of a hypothetical market via in-person, telephone, mail, or other types of
surveys. In the hypothetical market respondents are informed about the current problem
and the policy designed to mitigate the problem. The state of the environment before and
after the policy is described. Other contextual details about the policy are provided such
as the policy implementation rule (e.g., majority voting) and the payment vehicle (e.g.,
increased taxes or utility bills). Finally, a hypothetical question is presented that asks
respondents to choose between improved water quality with increased costs, or the status

quo.

Consumer surplus - The concept of consumer surplus is the basis for measuring net economic
benefits. Considering a market good, for example a car, the consumer surplus is the
difference between what the consumer is willing (and able) to pay and the market price
(amount actually spent) for the car. Consumer surplus is also called net willingness to pay
(net WTP) since it is willingness to pay net of the costs. The consumer may be willing
and able to pay the manufacturer’s suggested retail price of $35,000 for a new Ford
Mustang. However, if the agreed-upon price is $31,000 then the consumer surplus is
$4,000 — the difference between the consumer’s maximum willingness to pay and the
market price. Non-market goods such as wetlands also provide consumer surplus. In the
context of wetlands valuation, suppose an angler is willing and able to pay up to $125 for
a fishing trip. If the cost of the trip is $25, then his consumer surplus is $125 - $25 =
$100. Now suppose that some wetlands are preserved leading to a water quality
improvement that, in turn, increases the angler's expected catch per trip. With the increase
in expected catch, the angler's willingness to pay might increase to say, $160. If so, the
angler's consumer surplus per trip after the wetlands protection is $160 - $25 = $135. The
angler's economic gain from the quality improvement is the change is his consumer
surplus, or $135 - $100 = $35.

Delta method - An approach for computing standard errors for complex functions of maximum
likelihood coefficient estimates by creating a linear approximation. For example, a probit
willingness to pay model estimates the following function: y = ¢ — BA, where y = 1 if the
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respondent is willing to pay and 0 if the respondent is not willing to pay. A willingness to
pay estimate is the ratio of the probit coefficients: WTP = o/B. Both a and B have
individual standard errors. The Delta method develops a standard error for WTP.

Dependent variables — Consider a relationship between two or more variables: y = f{x). With this
equation we say that “y is a function of x.” This implies causality: changes in y are
caused by changes in x. The dependent variable in this causal relationship is y.

Dillman survey approach — A procedure for conduction mail surveys in which multiple contacts
are made with potential survey respondents. A standard Dillman method would include a
survey questionnaire mailing to a sample of respondents followed by a reminder/thank
you post card one week later. Those who do not respond are sent a replacement survey
about a month later. See http://survey.sesrc.wsu.edw/dillman/tailored%20design.htm.

Hypothetical bias - The most persistently troubling empirical result in the CVM (contingent
valuation method) literature is the tendency for hypothetical willingness to pay to
overestimate real willingness to pay in laboratory and field settings. Respondents tend to
state that they will pay for a good when in fact they will not, or they will actually pay
less, when placed in a similar purchase decision. Hypothetical bias is usually attributed to
the presence of passive use values (i.e., values that do not depend on recreation, or other
on-site, use) and lack of familiarity of paying for resources that provide passive use
value. However, hypothetical bias has been found in a variety of applications including
private goods for which no passive use values should exist.

Independent variables — Consider a relationship between two or more variables: y = f{x). With
this equation we say that “y is a function of x.” This implies causality: changes in y are
caused by changes in x. The independent variable in this causal relationship is x.

Negative binomial regression model — A regression model that estimates the impact of
independent variables on a count data (i.e., integer) independent variable. For example,
survey respondents might be asked to provide an answer to a question about the number
of recreation trips. The trip data might include zeros, ones, twos, threes and etc. An
ordinary least squares regression model employs a normal distribution and requires that
the data is continuous and normally distributed. Count data tends to be censored at zero,
with a cluster of responses at zero and skewed. The negative binomial regression model
estimates the probability of trips at each integer value.

Ordered probit regression model — A regression model that estimates the impact of independent
variables on an ordered, qualitative independent variable. For example, survey
respondents might be asked to provide an answer to an attitudinal question where the
provided responses are strongly agree, agree, disagree and strongly disagree. The four
choices might be coded strongly agree = 1, agree = 2, disagree = 3 and strongly disagree
= 4. A linear regression model would employ the assumption that “agree” is twice as
large as “strongly agree” and “disagree” is three times as large as “strongly disagree.”
The quantitative distance between items on this qualitative scale are not know. The
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ordered probit model estimates the probability that each response is chosen and
recognizes that there exists an ordinal ranking between items.

Provision point survey design - A type of donation payment rule in contingent valuation surveys
in which the minimum payments required for supply of a good are explicitly stated.
Respondents are told that if the total donations are not sufficient to cover the cost of the
good, then donations will be refunded in full. The provision point survey design has been
shown to reduce free riding behavior by providing incentives for respondents to more

truthfully reveal their willingness to pay.

Random utility model - A variation of the travel cost method. Unlike the traditional single-site
travel cost model which focuses on the number of trips taken, a random utility model uses
information from multiple recreation sites and explains the site selection decision.
Individuals choose a recreation site based on differences in trip costs and site
characteristics between the alternative sites. Statistical analysis of the relationship
between site characteristics and recreationists' site choices using the conditional logit
enables estimation of any consumer surplus changes arising from any changes in site
characteristics. In the site-selection travel cost method, y; = f{x,;, X2;), yj is the jth
recreation site chosen, x;; is the travel cost to site j and xy; is site characteristics at site j.

Revealed preference approach — A valuation approach uses behavioral data to estimate the ex-
post willingness to pay for various commodities. The major strength of the revealed
preference approaches is that they are based on actual observed choices. With revealed
preference data, individuals consider the internal costs and benefits of their actions and
experience the consequences of their actions. Choices based on the perceived costs and
benefits better reflect the values of the population and allow more valid estimates of
willingness to pay. The major weakness of revealed preference approaches is their
reliance on historical data. By definition, new government policies and new products are
beyond the range of historical experience. For example, few Michigan residents have
experience with an increased amount of protected Saginaw Bay coastal marsh. Behavior
in response to policies designed to protect marsh is nonexistent. In this situation, stated
preference methods, such as the contingent valuation method, are useful.

Stated Preference approach — A valuation approach that uses hypothetical data to estimate the ex-
ante willingness to pay for various commodities (e.g., contingent valuation). A strength
of the stated preference approaches is its flexibility. Stated preference approaches can be
used to construct realistic policy scenarios for most new policies. Oftentimes,
hypothetical choices are the only way to gain policy relevant information. Another
strength of the stated preference approaches is the ability to measure passive-use values.
The major weakness of the stated preference approaches is their hypothetical nature.
Respondents are placed in unfamiliar situations in which complete information is not
available.

Travel cost method - The travel cost method is a revealed preference method that is most often
used to estimate the benefits of outdoor recreation. The travel cost method begins with
the insight that the major cost of outdoor recreation is the travel and time costs incurred
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to get to the recreation site. Since individuals reside at varying distances from the
recreation site, the variation in distance and the number of trips taken are used to trace
out a demand curve for the recreation site. The demand curve is then used to derive the
consumer surplus associated with using the site. With data on appropriate demand curve
shift variables, the economic benefits associated with changes in the shift variables can be
derived. In the single-site travel cost method, y = f{X1, X2, X3), y is the number of trips
taken to the site, x; is travel cost, X, is income and x3 are site characteristics.
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